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System of Refrigerating Pipes. 


For refrigerating, or cooling the air of 
rooms for various purposes, one process con- 
sists in circulating water, cooled by the evap- 
oration of ether through the employment of 
suitable machinery. The water is circulated 
through a system of pipes, going out ata 
very low temperature —so low that ice forms 
on the pipes—and returning at a temperature 
considerably increased, by the effort at equal- 
ization between the tempera- 
ture inside the pipes and the 
temperature of the air in the 
rooms. Since it involves a 
considerable expense to fit 
up large rooms for this pur- 
pose, it 1s an object to use 
pipe that will present the 
least to the 
equalization of temperature, 
by which the quantity of 
pipe necessary to use will be 
diminished, 

The engravings represent 
a portion of the refrigerating 
pipes as arranged through- 
out the rooms of the exten- 
sive brewery of Gluck. and 
Scharman, of Brooklyn, N. 
Y. Their system of pipes 
were put in by the Abend- 
roth & Root Manufacturing 
Co., 28 Cliff st., New York, 
and consists of an arrange- 
ment of the wrought iron 
spiral pipe manufactured by 
this company. The spiral 
feature of this pipe makes it 


obstruction 





extremely strong, even when 
made of comparatively light 
iron, Which particularly fits 
it for the purpose. 





The iron for this pipe is 
galvanized in the sheet be 
fore the pipe is made; in 
addition to which the pipe 
is galvanized both inside 
and outside after being 
manufactured; the object being to prevent 
the possible exposure of the surface of the 
iron. 
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Comparisons Between High and Low 
Speed Engines. 


By CuHas, A. HAGUE. 


zy. 


. . . . | 
However fascinating and interesting the 


study of natural laws may be, and with 
whatever pleasure and instruction we may 
hold the physical proofs of our abstract deduc 
tions, we must not lose sight of the fact that in 
producing suc: essful steam engines, stern ne- 
cessity compels us to keep within a profitable 
scope in competing with other folks in the 
same business. To have the best thing is 
not enough. Other people must be con- 
vinced of the fact. And in endeavoring to 
convince them fanaticism in any one particu- 
lar direction is to be avoided. 

The commercial relations borne by any 
thing sold 
the growth towards perfection. 


made and necessarily retard 


The thing 
must be made to pay first, and be refined 


afterward. New effects that are continually 


arising, and which are termed ‘ incidental,” 





are only indications of other sets of condi- 
tions upon which the maker was not well 
enough informed to calculate; therefore these 
different indications must be followed up 
and arranged in their appropriate positions 
in the general sequence. An almost endless 
variety of phases may be continually ob- 
served, and to follow them up and ascertain 
their correct practical value, especially with 
large steam engines, requires much time, ex- 
perience and expense 
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Experience teaches that engines operating 
under conditions which render possible these 
desirable mechanical qualities, also attain to 
the highest cylinder etliciency. In compar- 
ing high and low speed engines upon these 
grounds, we are forced to the conclusion 
that when the short stroke motor shall have 
proven itself to be the equal of the long 
stroke in the above necessary qualities, its 
first cost will be the greater of the two. 

A varying rate of speed is very often a 
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SysTEM oF REFRIGERATING PrIrEes 


In these days of exact science, when very | most potent enemy, not only to steam econ- 


}many branches of human industry are di- 
| vided and sub-divided into separate special- 
ties, it need be no matter of surprise if we 
draw a line in this engine question; and 
make ‘‘ steam economy,” and ‘‘ steam engine 
economy,” two different branches, Steam 
economy of itself, may be effected at the ex- 
It may last 
| five days or five months; it may prove a per- 
fect myth upon investigation. Ever since 
the introduction of the automatic cut-off en- 
gine, and it became possible to regulate the 
speed of an engine by varying the length of 
the steam line, instead of adjusting the 
height of the admission line, there have been 
many attempts at going to extremes in the 
matter of expansion, and of course many dis- 





| pense of nearly everything else. 
| 


appointments in not saving 90 per cent. or so 
of the steam in high grades of expansion, to 
say nothing of losses of a mechanical nature 
from operating the motor under such disad- 
vantages of pressure. 

‘Steam engine economy,” simply repre- 
sents an engine in which.steam economy is 
only carricd to an extent that shall prove 


compatible with durability, regularity of 
| motion, and freedom from annoying and ex- | 


|pensive stoppages during business hours. 


omy, but a varying rate of speed in a cotton 
mill may bring about losses of more moment 


‘than the entire engine question, whether it 


be high speed or low speed that is involved. 


|The motor that has, up to date, furnished 


the most uniform velocity to cotton spindles 
is not of the high-speed persuasion of the 
present day, although there was a time when 
people stood aghast at what was then cons d- 
eredits extraordinary rate of motion. The of- 
fice of the governor or regulator im the lead- 
ing types of automatic engines, is simply to 
indicate to what length the initial steam 
shall urge the piston before suppression takes 
place; and it is not called upon to assist in 
holding or operating the valve connections. 
The pioneer of this class of motors, and 
probably the most successful to-day for me- 
dium and large powers, is so arranged that 
when operated under normal conditions the 
rerulating mechanism is absolutely free from 
connection with the valves during 75 per 
cent. of the piston’s stroke; and in fact the 
only contact that could possibly produce dis 
turbine effects upon the regulator, is of such 
short duration as to be practically instanta- 
neous, 

The increased number of revolutions per- 
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formed by the high speed engine, has been 
advanced as a means of superior uniformity 
of motion, inasmuch as it furnishes an in- 
creased number of opportunities for regula- 
tion; but this quality seems to me to be of 
very doubtful value in practical operation, 
when the fact is considered that the long- 
stroke motor at moderate speed is free from 
the regulator such a mere fraction of a second 
during each stroke, It is not possible to 
transmit 2 change in power through a system 
of belting, within such a brief 
space of time, that would 
produce any perceptible ef- 
fect where the engine is at 
all reasonably proportioned 
to its load. Withan engine 
cutting off at 4 stroke, and 
making 70 revolutions per 
minute, it will be seen that 
one stroke takes place in 
3-7 of a second. Cutting off 
at } stroke leaves § beyond 
the control] of the regulator, 
and the time oecupied by 
this } stroke is just s°; of asee- 
ond, When we attempt to 
transmit a demand for more 
or less power through from 
one to three large and some- 
what belts, within 
9-28 of a second, we shall 
probably find that the regu- 
lator knows all about it in 
ample time to make the 
necessary adjustment. 


clastic 
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Odd Ways of Melting 
Iron, 


By Tos, D. WEst. 


There is probably as much 
reason for changes in the 
plan of melting iron as there 
is in moulding jobbing 
work. Melters will some- 
times get nervous at being 
ordered to charge up their cupola in as many 
different ways as there are days in the week. 
A foreman that understands his business 
very seldom Jays out a system, or a table of 
charges, for his melter to follow day after 
day, in a regular jobbing shop. The fore- 
man may bave various reasons for wanting 
his melter to make all these changes, To- 
day he may want the cupola to melt extra 
fast during the first of the heat, and slowly 
after some heavy casting is poured, in order 
to have melted iron to feed with. To-mor- 
row, secing that some moulder will not get 
ready in season, this order may be reversed. 
As he does not want to keep his men late 
it orders the 
cupola charged, so that the men having 
the 
This cast- 
ing, that, perhaps, weighs five tons, may not 
be thick 1n any of its parts, so as to require 
much fecding, and the bottom can be 
dropped soon after it ispoured. In this way 
the only moulders kept late are the ones that 
were going to keep the whole shop’s crew 


when can be avoided, he 
small work can be pouring off while 


large casting is being got ready. 


behind, which, for a shop that pays over- 
time, would be expensive, and, in any case, 
is not pleasant for the men, 

On some d:iys the shop floor may be covered 
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with a class of work that is better for being 
poured with dull iron, and the next day the 
work may be such as to require very hot 
iron. Again, there will be heavy and light 
castings, requiring entirely different grades of 
iron; and to complicate matters the foreman, 
if an observing man, will] see that the brand 
of iron is not of the same grade as the last 
car load. All of the above causes, to which 
could be added quality of fuel, sometimes 
make a thoughtful foreman think of a string 
tied full of knots. 

I will try and show in this, two of the 
many plans that may be adopted to meet dif- 
ferent conditions that may be new to some. 
One is for melting special grades of iron, and 
the other to retain the bed in a cupola after 
melting a heat for a break-down job, or fora 
piece of casting that is wanted in a hurry. 

I worked once in a rolling mill company’s 
foundry, and sometimes when everything was 
about poured off, there could in the distance 
be seen some one of the managers running 
towards the foundry, as if he meant business. 
Our ignorance of the cause of his haste would 
soon be enlightened by seeing a team, or 
some men bringing a pattern. This pattern 
would be given to some competent moulder, 
and two or three reliable moulders would be 
retained to help him. By this time all the 
moulds are poured off and the cupola man 
has received instruction not to drop the bot- 
tom, but to prepare it to melt iron again in 
the course of three or four hours. The way 
to do this is as follows: Leave the blast on 
until you are sure all the iron in the cupola is 
melted, and instead of dropping the bottom 
knock out the front breast, and with a bent 
hook pull out all the clinkering coke or coal 
and iron cinder that can be felt or seen. Then 
fill up the breast hole with loose sand, and 
every 5 or 10 minutes take away the sand and 
pull out again whatever clinkers or iron cin- 
ders will have formed, repeating the opera- 
tion for the first half hour or so, or until you 
are sure that all the droppings of iron and 
clinkers are pulled out. After this, every 


half hour or so will be sufficiently often to 


clean the bottom out. The stop 
ping up of the breast every time 
the cleaned out 


done to prevent the fuel from 


clinkers are is 


burning away, and also to keep the clinkers | 
and droppings of iron from being chilled with | 


the air. 

After the cupola is well cleaned out, there 
should be some fuel shoveled in, so as to 
freshen up and keep the fire in good burning 
condition. When the moulders have their 
mould or moulds about ready, then make up 
the breast as usual, and shovel in the fuel for 
a bed, the same height as for a regular heat. 
After it gets to burning, charge up the iron 
wanted, put on the blast, and you will soon 
have your cupola melting iron again. The 
first two or three hundred of iron is generally 
dull, and sometimes will have to be poured 
into a pig bed. After this the iron will come 
hot enough for ordinary casting. 

The question of how large a heat a cupola 
run in this way would melt could not be 
better answered than by the following: One 
morning early, two or three men were called 
upon to mould up a piece of machinery for 
arepair job. The melter and helpers were 
called to the shop to get the cupola ready as 
soon as possible. The casting, the weight of 
which was about 2,500 pounds, was poured 
about eleven o’clock in the morning. The 
iron was all blown down, the breast knocked 
out, and the cupola treated as above de- 
scribed, until the time for the regular after- 
noon heats, which were never less than 12 
tons. The blast was again put on, and after 
the first few hundred pounds, the iron was 
as good and as hot as usual. The time that 
the cupola was held from one heat to another 
was about four hours, 
pola was a five foot shell. 

To prevent the mixing of different grades 
of iron, when melted at one heat, has been 
the cause of a deal of thought and many ex- 
periments with foundrymen. I know of a 
foundry owner who makes a practice of melt- 
ing only one grade of iron at a time. If he 
has a roll to cast, he will only charge up the 
iron weighed off for it. The blast will then 
be put on and all the iron in the cupola 


The size of this cu-| 


melted and tapped out. The blast is then 
stopped and the bed renewed with coke. An- 
other grade of iron is then charged up and 
all melted down. I remember one day his 
making three distinct blow-outs during the 
same heat. The first was about 7,000 pounds 
for a roll; the second, about 2,000 for soft 
work, and the third was common iron to fin- 
ish off a heat of about eight tons. The size 
of the cupola that this was done in, was 
about a four foot six inch shell. This same 
gentleman has a reputation for turning out 
castings of the grade of 1ron wanted, and it 
is owing to no more nor less than the way he 
charges up his cupola, and in being particu- 
lar in the mixing and selection of his iron. 
The objection to this style of melting is that 
there is a little more coke used, and it takes 
from half an hour to one hour longer to run 
a heat off. 

It seems almost an impossibility to run a 
straight heat, when there are two or three 
different grades of iron to melt, without hav- 
ing them mix more or less, and the less the 
weights of the different grades to be melted 
the more will they be liable to mix. For 
example: Charge an ordinary cupola with a 
regular charge of a special grade of iron, 
with the usual charge of fuel on top, and so 
on, charging with distinct grades of iron. 
As the grades of iron melt, pour some cast- 
ings, the weight of which should not be less 
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In some cases where I have only a small 


amount of very soft iron wanted, I charge up 
the soft iron on the top of the bed, which 
should be burning well, and should not have 
in as much fuel by from 4” to 6” as for or- 
dinary heats. This iron will be put in from 
one half hour to one hour before any of the 
other charges of iron are put in, and when 


all is ready to have the rest of the charges; any extra gearing. 





feed in all directions, is adjustable from very 
fine to wide cuts for finishing, and takes no 
power except when feeding, there being no 
frictional connections. 

The table is reciprocated back and forth by 
open and cross belts —the pulleys on the 
countershaft being of different sizes so as to 
make the return movement quick without 
The speed may be in- 


put in, make the first charge of fuel (that! creased or diminished to meet the require- 
which is placed between the first and second | ments of any special work, by simply changing 


charges of iron) a large one; as much larger 
than usual as the bed was left low. By this 
means the large charge of fuel takes a longer 
time to get hot enough to melt the upper 
charge of iron, and when the first charge of 
iron is melted, the second, or large charge of 
fuel, will come down and raise the bed up to 
the proper height to run the balance of the 
heat off. Ihave by this plan charged hard 
iron on the top of soft iron. 

When not taking out the soft iron too 
closely to the amount charged up, the cast 
ings have been as soft as if the hard iron had 
never been charged up. It is in having only 
small quantities of different grades of iron to 
melt, that there is serious trouble with thgir 
mixing together. With large quantities there 
is more chance of having castings the grade 
wanted, but even then the melter must use 
judgment in seeing that the iron is charged 
as it should be, and the foreman should be 
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NEw [ron PLANER. 


than 50 pounds. On the following day melt 
the special grades of iron by themselves, and 
pour some castings, and then compare the 
runners and gates, and you will see that 
there is a difference. 

It is generally known that hard iron will 


melt sooner than soft iron, and most foun- 


dry men, when making a casting of hard 
iron, have the hard iron charged first, to 
make sure of having the casting of good, 
sound iron and of the grade wanted. If they 
have soft iron to run, it is generally charged 
on the top of the hard iron, This is a plan 
that I do not always approve of, as there are 
always more or less particles of any grades 
or charges of iron left remaining among the 
fuel and on the bottom and sides of a cupola, 
and which will affect two three other 
charges. 

A plan that I find to work well, when 
there are two charges of soft iron wanted, is 
to melt the hard iron first; then, instead of 
putting the soft iron directly on the top of 
the hard iron, I charge about two charges of 
common iron—either soft or hard. On top 
of these charges the soft iron will be charged. 
After, as I think, all the hard iron is down, then 
the common iron is tapped out until, by the 
number of ladles carried off, I think it is all 
melted. At this point the soft castings are 
poured according to the degree of softness 
wanted. The softest casting wanted, if there 
have been three charges of soft iron charged, 
should be taken from what is thought to be 
the middle or second charge. 


or 


watchful, so as to know that the ironis taken 
away from the cupola as the grades melt or 
come down. There is nothing about a foun- 
dry that requires such changes in its manage- 
ment as a jobbing foundry cupola. 
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New Iron Planer. 
We illustrate on this page an_ Iron 
Planer built from new designs and patterns, 
and so arranged that the parts subjected to 
greatest strains are made extra strong. The 
bed has great depth and sufficient length to 
prevent the table from tipping when heavily 
loaded on overhanging ends. The table is 
deep in section and very heavy. The bolt slots 
are planed to a gauge and the pin holes 
reamed out accurately to size. 

The uprights or posts are very heavy and 

stiff, the back form being that of a parabola, 
having great breadth at the base, making it 
possible to take heavy cuts when the cross 
| head is at its greatest height from the table, 
without jar or chatter. In this machine the 
uprights are some ten inches wider than the 
table, thus admitting wide work, such as saw 
tables, frames, &c., to be planed mnch wider 
than the table of the machine. 

The small gears are of steel, the rack and 
all gearing being. accurately cut; the shafts 
are of large diameter with long substantial 
bearings, all being requisites for a machine 

| that will plane accurately and smoothly, 

The feeding mechanism gives automatic 


the pulleys on the countershaft. The move- 
ment of the table may be stopped at any 
point of the cut or return motion without 
stopping the countershaft, and again started 
at will. The belt-shifting arrangement is 
such that no two belts are on the tight pulleys 
at the same instant, thus obviatinga squeak- 
ing noise common in many machines. The 
motions of the table and feed of tool are un- 
der perfect control of the operator, and as 
the working parts are made about one-third 
heavier than usual, strength and durability 
are fully secured. 

The machine shown in the engraving is 30 
inches between uprights by 20 inches high, 
and the table is 6 feet long. 

The manufacturers are H. B Smith Ma- 
chine Co , Smithville, N. J. 
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Strength of Spur Gearing. 
By J. C. 


Mr. Grimshaw, (Am. Macutnist March 
25,) gives a very convenient scale diagram 
for the proportions of the teeth of spur gear- 
ing, to which is attached a column of figures 
representing the Ibs. strain per inch of face 
the teeth may be relied on to transmit. I 
cannot conceive how so low an estimate can 
be formed for the strength of the teeth, it 
being about one-fourth of the actual working 
strain to which the most severely-tested mill- 
gearing is continually subjected in current 
practice, with properly designed machinery. 

The proportions for gearing given to us by 
the early millwrights have no application in 
modern first-class practice; in fact some of 
the rules seem actually meaningless. 

This probably arises from several causes, 
prominently the following: 

The gearing of half a century ago was fre- 
quently applied to a combination construc- 
tion of wood andiron, The castings were 
probably weaker than those now made. The 
structures were often of crude design, possibly 
ill proportioned wheels on improperly sup- 
ported shafts, so thatthe alignment was sub- 
ject to frequent derangement—a combination 
of qualities fatal to the operation of toothed 
gearing. 

Going back to Tredgold’s time, we find 
this eminent mechanic formulating his expe- 
rience by rules which allow no adequate 
value for the breadth or face of tooth, and 
limiting the pressure on the teeth to 400 Ibs. 
per inch of face for any pitch from one inch 
upwards. His rules are quoted hesitatingly 
by such high authorities as Fairbairn and 
Rankine, and partially improved, and are 
found in several modern books of reference. 

The most recent writers on the subject of- 
fer rules too much biased by the ‘ practical 
considerations” of the mill-wrights of the 
past generation, and give results much below 
what is now continually attained, with well- 
made gearings, of good material, borne on 
shafts of suitable strength, and properly sup- 
ported. To this class of mechanism alone, 
the following remarks are applicable. 

It having been a part of the writer’s duties 
in past years to construct mill gearing of the 
heaviest kind, it was made a duty to ascer- 
tain with approximate accuracy the strains 
safely transmitted, and also, in several in- 
stances, strains under which teeth fractured. 
These results were collated and the formulas 
and tables given hereafter were established, 





in harmony with practice as well as theory 
| Considering the tooth as a beam whose depth 
| at the root equals one half the pitch, and the 

load concentrated on one tooth at the pitch 
| line, also the distance from pitch line to root 
| of tooth equal to ;4; of the pitch; we have by 


the well-known formula for beams, 
Wwr—CA? 
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where W=breaking load in Ibs., Z=distance | Combination Coupling for Wrought Iron 
from pitch line to root of tooth, A=area of | 


tooth at the root, D=thickness of tooth at 
the root and C=a modulus for cast iron, 
which for ordinary castings may be taken as 
36,000. We can deduct from above consid- 
erations that the static breaking load in Ibs. 
for a tooth, equals 3700x Pitch x Face in 
inches. 
tain elasticity, and we have to allow a large 
margin for this defect, as also for a reason- 
able amount of wear, before the gearing re- 
quires renewal. We have also to keep the 
pressure per inch of face within limits which 
have been determined by experience. 

Before determining what factor for safety 
he should allow, the mechanic must first 
consider the character of the strains the 
gearing under consideration will be sub- 
jected to. With this intent, gearing and 
kindred parts of machinery might be classi- 
fied in four divisions, as follows: 

Class 1. Slow speeds; power equally ap- 
plied being the greatest loads the machinery 


should be subjected to under the most favor- | 


able conditions. 
Class 2. 
communicated, but without the intervention 
of fly wheels or similar accumulations of 
energy. Factor of safety, 6 
Class 3. 


Factor of safety, 5 


considerable shock, such as in shears, 
punches, and ordinary mill gearing. Factor 


of safety, 8. 

Class 4. Strains suddenly reversed in direc- 
tion, with severe shock. Factor of safety, 
10. 

The above gives the safe working loads in 
pounds for the different classes, as follows: 

Class 1=750 x Pitch x Face. 

Class 2=—600 x Pitch x Face. 

Class 8=450 x Pitch x Face. 

Class 4=800 x Pitch x Face. 

The following table indicates the safe 
working load per inch of face for pitches 
from 1 inch to 4 inches; 
ing in proportion: 


any other pitch be- 





Pitch Working loads in Ibs. per inch of face. 
in Snohes. Class 1 | Class 2 | Class 3; Class 4 | 
750 | 600 450 | 800 
2 1500 1200 ; 900 600 | 
: 2250 | 1800 1350 900 
4 | 5000 2400 1800 | 1200 | 


These rules have been used by the writer 
in his practice for several years, with good 
results, and are offered as trustworthy. 

For the satisfaction of any who may think 
the figures too high, the following instances 
are cited of gearing in constant operation for 
several years. Teeth of one inch pitch on a 
hand power crane loaded 600 Ibs. per inch of 
face. Teeth of two inches pitch on a shears 
strained 1100 Ibs. per inch of face. Teeth of 
four inches pitch on a powerful shears, 
strained 2,000 Ibs., and occasionally 2,500 
Ibs. per inch of face. 

On a large press, teeth of 24 inches pitch, 
8 inches face, broke on two occasions, under 
a strain as near as could be estimated of 
1,700 lbs. per inch of face, but had repeated- 
ly been subjected to strains of 1,300 Ibs, per 
inch of face, without injury. 

For mortise wheels, having teeth of well 
similar suita- 
ble material, calculation based on the ulti- 
mate strength of the material, gives only one- 
third of the resistance of cast iron of the 
same pitch. But the wood is much superior 


seasoned hickory or locust, or 


to cast iron in comparative elasticity, and it 
is found to wear better under moderate pres- 
sure. Much higher factors of safety are 
therefore allowable. 

The pitch of mortise wheels can be safely 
made from one and a half to twice the pitch 
estimated for cast iron. 

Regarding the proportion of face of tooth 
to pitch, common practice is from three to 
four times. It is best when the wheel over- 
hangs its bearings, or when it is not support- 
ed closely at both ends, to limit the face in 
about these proportions, but otherwise there 
is no limit required. 


° << 


Building is likely to be very brisk this sea- 
son and more expensive than for several 
years past. Both materials and wages have 
advanced considerably. 


But cast iron is a material of uncer- | 


Moderate speeds; power freely | 


Strains s only ¢ ied with | ; 
wrains suddenly applied with | the result being usually to develop a leak be- 


| tween the threads of the pipe and the fitting; 


Pipe. 


In putting up wrought iron pipe, especially 
if of considerable size, a difficulty is experi- 
enced in adjusting the fittings to carry the 
pipe at the exact angle required, and at the 
same time to keep the joints tight. It not in- 
frequently happens that it is found necessary 
to turn a fitting on the thread, from the 
point to which it was screwed, in order to 
correct the alignment of some branch pipe, 





Fic. 1.—CoMBINATION COUPLING. 


or it frequently happens that it is desirable 
to change the alignment of some part of a 
system of pipes after they have been in use, 


a job that is sometimes done at considerable 


expense and inconvenience. 

The object of the device represented in 
Figs. 1 and 2 is to provide a universal flange 
fitting of any description, which, when in 
place, can without delay be moved to accom- 
modate a desired change in this respect. 

Fig. 1 represents a combination Tee and 
Ell coupling. It will be seen that the Tee is 
provided with a fixed flange D, while the 
flange represented on the Ell, F, is loose, as 
clearly shown in Fig. 2. The flange of the 
Tee has a V groove sunk in its face at A, in- 
to which the projecting lip B is fitted steam 
tight by grinding. 

By loosening the binding bolts that clamp 
the two flanges it will be readily seen that 
the Ell may be turned any part, or entirely 
around, 

As previously stated, this construction 1s 
applicable to all kinds of fittings. 

These fittings are manufactured by Bar- 
clay, Giebner & Co., Bradford, Pa. 


MACHINIST. 


The Association of Proprietors of Steam 
Engines, in the North of France, have made 
numerous experiments which show that 
many of the bricks that are employed in 
building furnaces are so porous as to allow 
an easy passage for air. In consequence of 
these experiments, they advise that no bricks 
should be employed for the purpose which 
are not very compact and refractory, and that 
they should be either glazed upon the out- 
side or covered with an impenetrable var- 
nish. 


Shop Kinks. 


No. 29. 


By L. F. Lyne. 


METHOD OF KEYING ECCENTRICS 


LEYS. 


AND PUL- 


The solid collar for application to the bot- 
tom of tool posts shown in Fig. 7, in Shop 
Kinks No. 27, published in the AMERICAN 
Macurnist of March 18, 1882, I find is pat- 
ented 
and had never heard of its being used by 
any one besides myself; however, since the 
publication of my article, I have been in- 
formed that such is the case. 


I was not aware of this fact before, 


This is one of 


those peculiar experiences which occasionally 





happen where two investigators in their en- | 


deavors to accomplish a certain result employ 
precisely, or very nearly, the same devices. 
The device patented is a solid collar upon 


the lower end of the tool post, for increasing | 


the bearing surface upon the collar, as well 
as upon the flanges of the slide. But I am 
of the opinion that a collar made in two 
pieces, held together by rivets, as shown in 
Figs. 5 and 6, accompanying my article re- 
ferred to, may be used without infringement 
of the claims patented. 

The keying of aneccentric to a shaft, so 
that it can be easily shifted when required, 








Krys FOR PULLEYS AND ECCENTRICS. 


In a recent circular Bolling and Lowe, iron 
merchants of London, England, say: ‘*Taken 
as a whole, therefore, we look forward to a 
sound business with fair prices to the manu- 
facturers for the present year, and have only 
to hope that political complications will not 
arise which would tend to disturb this pros- 
pect. The present advance of 74 per cent. in 
iron workers’ wages, with the likelihood of 
an increase, coupled with the continued re- 
duction in the make of pig iron, tend to keep 
prices firm.” 


is a somewhat difficult matter, particularly 
in the instance of locomotives, where there 
are key ways already cut in the axle. After 
the engine has been run awhile, and the 
shape of the eccentric becomes changed, it 
will be found after repairs have been made 
and the eccentric straps refitted, that the ec- 
centrics will have to be placed in new _ posi- 
tions bring the right. These 
changes will necessitate the making of offset 
keys, which, when fitted and put in place, 


to valves 


very seldom bring the eccentric in the exact 


position desired. In some instances I have 
known the key ways in the axle to be plugged 
and finished over, and after the positions of 
flat 
places filed on the axles and the keys driven 
tightly to hold the eccentrics from turning. 
The effect of this method of keying eccen- 
trics is, when the key is driven tight enough 
to do any good (which must be very tight) it 
will spring the eccentric, so that it will bind 
in the strap and is generally liable to heat, 
causing a great deal of trouble. I have seen 

keys fitted in this way, and driven 


the eccentrics have been determined, 


by an incompetent workman, so that 
the key touched the axle only upon 
one corner, and if the eccentric was 
inclined to slip, it would loosen the 
key; or in other words, the driving 
of the key in this way had a ten- 
dency to roll the eccentric in the 
wrong direction. 

In order to test the reliability 
of this method, after the eccentric 
was keyed fast, I have applied a 
large wrench, and, by the applica- 
tion of a moderate amount of force, have 
moved the eccentric. I have large 
pulleys keyed to shafting in the same way, 


seen 


and, when a sudden strain was thrown on 
one of these pulleys, the hub was. split, 
allowing the shaft to rotate in the hub of the 
pulley. By merely flattening the shaft and 
driving a key, there is no shoulder for the 
key to bear against; nor is there any possible 
chance for the key to get a grip upon the 
shaft to hold the pulley from slipping. Fur- 
thermore, it will be seen that a tremendous 
strain is exerted by a leverage to burst the 
hub of the pulley; and, where there is an un- 
steady motion or ‘‘ backlash,” the pulley is 
quite likely to be worked loose. Some 
builders of locomotives put two dies of 7’ 
in diameter and 4” thick under the set screws 
in each eccentric. These dies have teeth cut 
in them running parallel with the axle, and 
are fitted to its curved surface. They are 
then tempered, and pins are inserted in them 
to operate in slots, which prevent the dies 
from turning. The set screws being tight- 
ened upon these dies, press the sharp teeth 
into the axle, and hold the eccentrics tolerably 
well, It is advisable, however, in most in- 
stances, to have a key in each eccentric, in 
addition to the set screws. I have used a 
key for this purpose, made as shown in the 
accompanying engraving, with remarkable 
success. <A pulley, having a key way cut in 
the hub B, is placed on the shaft A. The 
steel key Cis then made to fit the surface of 
the shaft, and to bear slightly harder at the 
center of the hub, in order to draw the hub 
squarely against the shaft; otherwise the pul- 
ley will be liable to wabble. After fitting, 
the key is taken to the shaping machine or 
planer, and a number of teeth are planed in 
The 
key should then be given a moderate temper, 


it, as shown at C{ in the sectional view. 


and driven moderately tight. For keying loco- 
motive eccentrics the same plan is used, which 
is shown in the full-sized engraving, where D 
represents the axle, / the eccentric and /' the 
key. This key has an advantage over the 
dies previously mentioned, in having tecth 
running the entire width of the eccentric, in- 
7’ in length; hence it will hold 
better than the dies. 


stead of only 
I am aware that this 
style of key has been used in some instances 
outside of my own experience, but it might 
be used advantageously more generally than 
it is. 

- <p. 

The regular spring meeting of the Ameri- 
can Society of Mechanical Engineers, has 
been postponed to Wednesday, April 19th, at 
which time a two or three days session will 
begin. 

—- - 0@pe 

We it that belts made from 
mineral tanned leather are not only cheaper, 
but considerably stronger, than those made 


see stated 


from leather tanned by the usual process. 
8 ihe 

A belt was made in Berlin lately, 6 feet 3 
inches wide, and weighing a ton and a half. 
It required 200 of the largest and heaviest ox 
hides to make it, and its cost was over $4000 
The belt is to be used for a starch factory 
and is to transmit 500 horse power. 








+ 
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Regulations for the Use of Electric 
Lighting Apparatus. 


The following specific regulations have 
been prepared for the use of the 
Manufacturers’ Mutual Fire Insurance Com- 
pany by the inspectors of that company, 
C. J. H. Woodbury and W. H. H. Whiting: 


Boston 


DYNAMO MACHINES. 


Dynamo machines should be located in dry 
places, not exposed to flyings or easily com- 
bustible material, and insulated upon wood 
foundations. They must be provided with 
devices capable of controlling any changes 
in the quantity of the current; and, if these 
governors are not automatic, ¢ 
person must be in attendance near the ma- 
chine whenever it is in operation. 

Each machine should be used with com- 
plete wire circuit, and connection of wires 
with pipes, or the use of ground circuits in 
any other method is absolutely prohibited. 

The whole system should be kept insu- 
lated, and tested every day for ground con- 
nections at ample time before lighting, to 
remedy faults of insulation, if any are dis- 
covered, 

Preference is given for switches constructed 
with a lapping connection, so that no electric 
arc can be formed at the switch when it is 
changed; otherwise the stands of switches, 
where powerful currents are used, should be 
made of stoneware, glass, slate, or some in- 
combustible substance, which will withstand 
the heat of the arc when the 
changed. 


switch is 
WIRES. 

Any conducting wire which is warm to 
the touch, in comparison with another wire, 
is liable to become a source of danger, and 
should be replaced by a larger wire. Con- 
ducting wires should be secured to insulating 
fastenings, and covered by an_ insulation 
which is waterproof on the outside. When- 
ever wires pass through walls, roof, floors or 
partitions, or where there is a liability to 


abrasion, or exposure to rats or mice, the | 


insulation should be protected with !ead, 
hard rubber, stoneware, or some other satis- 
factory material. 

Joints in wires should be securely made 
and wrapped; soldered joints are desirable, 
but not essential. 

Wires should not approach each other 
nearer than one foot, and twice that distance 
is preferable in conducting electricity of high 
tension. Care should be taken that wires 
are not placed above each other in such a 
manner that water would be liable to make a 
cross connection. 

The chances of a broken wire should be 
everywhere provided against by securing the 
wires on suitable insulators; avoiding danger 
from an accumulation of lint, by placing 
them one-eighth to one-quarter of an inch 
from the walls, ceilings or beams, except 
where necessary to lead to the lamps, and in 
all cases avoiding loops of wire, or leading 
it across the space from beam to beam.* 


A cut-out should be placed in the circuit 
outside of each building, in a well-protected 
and accessible place. 


ARC LAMPS, 


The lamp frames and other exposed parts 
of lamps should be insulated from the cir 


*It is important that wires parallel to each other, 
one above another, upon the same surface of wood, 
should be avoided in buildings constructed like 
those insured by this Company, for-the reason that 
water used in washing floors, and water condens- 
ing upon walls in bleacheries, dye works, paper 
mills, or print works, may trickle down from one 
wire to another, thus making the conditions upon 
which a cross arc may be formed. This danger 
would be greater from acid or alkaline water de- 
stroying the insulating covering. It would there- 
fore be preferable that all wires to are lamps 
should be carried on one surface, and the wires 
from the lamps upon another; this mode may re- 
quire a little more wire. 

Perhaps the best method would be to keep the 


main wires upon the walls of the mill, and where | 


they are carried to and from lamps, to place the 
wire ¢o the lamp upon one beam, and the wire /rom 
the lamp upon the next one. 

These suggestions are put in the form of a note 
to the Regulations, because the circumstances vary 
in different mills, or works, but managers can ap- 
ply the reasoning on which these suggestions are 
based, to their respective conditions. 





1 competent | 


cuit. Each lamp should be provided with a 

| separate hand switch, and also with an auto- 
matic switch, which will close the circuit, 
and put the lamp out whenever the carbons 
do not approach each other, or the resist- 
ance of the lamp becomes excessive from any 
cause, 

The light should be surrounded by a 
globe, and, when near combustible material, 
this globe should be protected by a wire net- 
ting. 
so that no particles of melted copper or 
heated carbon can escape. Broken 
cracked globes should be replaced imme- 
diately. Unless the globe is very high, and 
|closes in as far as possible at the top, it 
| should be covered by some protector, reach- 
ing to a safe distance above the light. Flat 
| sheets of metal or wire gauze should not be 
/used for this purpose, because flyings will 
collect upon such places when the lamps are 
not in use. 


The globe should rest ona tight stand, 


or 


}arrangement or device to prevent the lower 
-arbons from falling out, in case the clamp 
should not hold them securely. 


INCANDESCENT LAMPS. 

The small wires leading to each lamp from 
the main wires should be very perfectly in- 
sulated, and, if separated or broken, no at 
| tempt should be made to join them while the 
‘current is in the main wires. 
| The conducting wires leading to 

building should be provided with an auto- 
matic switch or cut-out, or its equivalent, 





each 


capable of protecting the system from an! 


excessive current of electricity. 


} 


} 


Crushing and Disintegrating Mill. 


The engraving herewith presented repre- 
sents a mill made by Wheeler & Heyer, St. 
Johnsbury, Vt. It is said that this mill will 
reduce assorted kiln-dried bones to the con- 
sistency of flour. It is used for the manu- 
facture of bone meal, as fed to horses, cattle 
and fowls, for which purpose the material 
needs no preparation whatever. It 
used for grinding oyster shells, phosphates, 
guano, charcoal, feed corn, and, in fact, for 
pulverizing or grinding any kindred sub- 
stance. 

As will be seen, the mill proper is mounted 
on a bed which is made in one piece, and to 
which the parts are bolted. In front of the 
cylinder is an adjustable chute, provided 
with stationary grinding cutters. The re- 
volving spindle is fitted on its periphery 
with steel bars or cutters, between which 
and the stationary cutters the grinding is 
The shaft is 2}” in diameter, and 
runs in boxes 7” long. 

This mill is run at high speed, from 1,000 
to 1,200 revolutions per minute, requires 
about five-horse power to drive, and will 
grind from 3,000 to 20,000 pounds of material 
(depending on the quality) per day. 


is also 


| done. 








> —— 

Another member of the New York Legis- 
lature has sent his pass back to Vanderbilt. 
| He sent it back to have it made out for his 
| family, instead of for himself alone.—Oin- 
| cinnati Suturday Night. 

———-- +o — 

The Milwaukee and St. Paul Railroad Co. 
is building shops in Minneapolis, Minn., cal- 
culated to employ 2,000 men, and the Min- 
neapolis and St. Louis Railroad Co. has 
_nearly completed three shops, each 100 feet 
}square. Machine industries in that city are 
progressing at a very rapid rate. 


The lamps should be provided with some | 
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Wire Fence Nail. 


. | 
The little engraving presented herewith re- | 


presents a cut nail for use in putting up 


barbed wire fence. This nail is made by the | 


Wareham Nail Company. The object of the 
designer, C. W. Deane, South Wareham, 
Mass., was to produce a nail that could be 
rapidly made by suitable machinery, and 
that in use should be superior to the wire 
staple ordinarily used for this purpose. This 
nail serves all the purposes of, and can be 
much more readily driven, especially in hard 
wood, than the staple, which of course expe- 
dites the putting up of the wire. The en- 
graving correctly represents the form of the 


/nail, which is such that it can be cut from 


the stock with but trifling waste of material, 
and also such as to be driven without danger 
of crippling, or in any way interfering with 


the hook. 





Improved Safety Valve. 


proved safety valve, the design of 
the manufacturers, Jenkins Bros., 
of 7 John street, New York, and 104 
Sudbury street, Boston, being to 
furnish a safety valve that shall not 
be open to the serious objection of 
sticking from corrosion or other 
causes. 

It is well known to engineers that 
the ordinarily constructed safety 
valve frequently, and_ especially 
when not in constant use, sticks to 
its seat so as to take a considerable 
pressure to release it, which pressure 
in the boiler, added to that necessary to over- 
come the weight on the lever sometimes re- 
sults disastrously. 

This safety valve does not differ materially 
from others, except in the composition of its 
seats, which are of what is called burnt rub- 
ber. This material we are told is nearly in- 
destructible, readily standing a steam press- 
ure up to 200 pounds per square inch, and 
at the same time it is said to be slightly 
yielding under heat so as to be tight under 
all ordinary conditions. ‘The especial point, 
however, to be gained is the providing of 
surfaces that will not corrode, 
stuck together. In addition to this it is said 
the material is cheap and, that should it be- 
come necessary, the valve can be thoroughly 
repaired without removal. 


or become 


ae 


Improved Boring and Turning Mill. 


The engraving on page 5 represents an 


| 
| 





| 
| 


) an 
}and the reamer is ready for use. 


improved boring and turning mill for use on | 


pulleys, mill gearing, water wheels, and 
It is strongly 
geared and driven, to adapt it to heavy work. 
The live spindle has a long and large bear- 
ing extending to the floor, and is fitted to a 
steel step, so arranged that with a single 
of the the head of which is 
shown near the bottom of the engraving, the 
annular bearing of the face plate is entirely 
relieved. When boring, turning, etc., the 
face-plate bearing is in Y-shaped grooves at 


work of a similar character. 


turn screw, 


the extreme outside, which gives it great | 
them 


" . * ° . = —— > + ward. 
lo provide for lubrication this bearing is | turned inward 
}ends do not curl 


rigidity. 


provided with a self-oiling arrangement. 
The dead spindle is bored out to receive 

boring bars, which are held steadily by rings 

recessed into the face plate. 

The gearing is all cut, the feed is auto- 


matic in every direction, and is arranged to 
be quickly changed or reversed. 
This boring mill is built by F, P. Michel, 
Rochester, N. Y. 
De 


LETTERS FROM PRACTICAL MEN. 





Preparing Work on the Lathe—Center 
Reamers, Etc. 
Editor American Machinist : 

I notice in your issue of March 18 an ar- 
ticle by Mr. Geo. B. Foote on squaring up 
work on centers. He says: ‘‘ Don’t leave 
any burr or tit. This is easily done by 
slacking up the dead center, after running 
the side tool close to the center; in this way 
the work will ride over on the tool and 
take off the burr.” I am led to believe that 
he has never used a half center such as I de- 
scribed in the AMERICAN Macurinist of 
December 10, 1881. If so, he would never 
advocate the method he does. I believe that 
if he, and every one else that have never used 
a half center, will make and use one once, 
they will never go back to the old-fashioned 
way of squaring up work 
by slacking back the dead 
spindle. 

It is often the case that 
the work is so small that 
when filing it the file will 
strike the large part of the 
center, making it impossible 
to file the work on the end. 
Now, by bringing up the part 
of the center which is milled 
away, the file will have a 
chance to pass over the end of the work. 

Another device, in the form of a lathe- 


The engraving represents an im- center not often found in ashop, is the female 


half center. It often happens that a small 
tap is to be made. Instead of centering this 
small piece, chamfer one end like a center by 
holding in a small chuck. By placing this end 
in the female center and the other end in a 
chuck, it will be found much more con- 
venient than holding in the old way. Again, 
there is work, such as small spinning spindles, 
that has to run on the point, and on some 
part is to be turned for the pulley. For do- 
ing such work this center is almost indis- 
pensable. 

I am not willing to admit that Mr. Foote 
is up to the times in his way of making a 
center reamer. He says: ‘‘ Flatten one side 
from the point back to heel, not quite onc- 
half the diameter.” Where he, as well as a 
great many others, make a mistake is in filing 
back, as shown, for cut and clearance. 

I have two objections to this way of 
making a center reamer, which I will try 
make plain to your readers. When 
made as he describes, just as soon as it be- 
comes dulled the workman grinds it to 
sharpen, and in so doing the cutting edge is 
ground back of the circle upon which the 
reamer is cutting; therefore it brings the 
lower part of the reamer to Lear, and it 
will not cut. Now, to make it cut again, the 
circular part of the reamer must be ground 
away until the cutting edge is made to bear 
on the circle, and this grinding speedily de- 


to 


| stroys the shape of the reamer. 


To make a center reamer, proceed as in 
making a center, and mill or file down th of 
inch below the center. Then temper, 
No other 
clearance is needed, and it can be ground on 
the flat side without changing its shape or its 
utility. 1 think if Mr. Foote or any one else 
will make and use a reamer of this kind, 
he will never willingly use a half-round 
reamer made in any other way. 

C. E. StmonpDs. 

Grant and Bogert Machine Tool Works, 
Flushing, L. I. 

Keeping Drawings in Order, 
Editor American Machinist: 

When compelled to roll drawings, roll 
backwards—that is, with the backs 
If rolled in this manner the 
up but down when the 


| drawings are placed in the drawer, therefore 


do not get torn the next time the drawer is 

opened. The sheets soon resume their origi- 

nal flatness. Frep, A, HALseEy. 
New York. 
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Information of Shop Devices. 
Ediior American Machinist: 

H. R., in your issue of March 11th, says 
the step reamer I described in one of my 
articles has been in use at Colt’s for the last 
ten years. This proves that it is useful, at 
least. I have no patent on it, neither did I 
expect to try for one, therefore I am not 
going to worry over the fact of its not being 
new in Colt’s, but I still believe it will be 
new to a great number of your readers. 

It has been about eighteen years since I 


was in Colt’s, and I believe that they have in | 


use many devices which are new, or would 
be new to the trade, if described ; and, for 
one, I would be glad if H. R. would describe 
some of them in your columns. I think one 
of the best fea- 
tures of your paper 
is the fact that you 
publish practical 
descriptions of de- 
vices which are in 
use in different 
shops. Now, 1d 

lieve, if H. R. will 
visit different 
works, he will find 
that in Colt’s there 
are many devices 
which are not in 
use in other places 
and per contra, he 
would undoubted- 
ly find many de- 
vices which would 
be new at Colt’s. 


This is what I 
believe to be the 
great benefit de- 


rived from 
paper—the bring- 
ing together of me- 
chanics to ex- 
change ideas. 

I will be extreme 
ly sorry if, in any 
of my articles, I 
happen to advance 
some idea which I 
believe to be new 
and find that any 
one is disappointed 
because they have 
seen or used it be 
fore. 

Geo. B. Foore. 
Helena, Montana. 


your 


Steam-Engine 
Economy. 


Ed. Am. Machinist: 
H. F. F., March 
18, will allow me 
to suggest that it 
was not ‘‘ the little 
query” which 
raised that I 
jected to, but the 
spirit with which 
he apparently 
‘tacked it to my 
communication,” 
It would be more 
interesting to your 
readers generally 
if certain corres- 
pondents would 
make fewer blank 
accompanied by 
support them, ‘* Perhaps,” *‘ 
don’t believe,” ‘‘ probably,” 
conviction with them, 


he 
ob- 


no reasons to 
I believe,” ‘I 
do not carry 
and as they have drop- 


assertions, 


etc., 


ped out of sight for want of a support, I shall | 


have to pass them, 


There is either a misunderstanding be- 
tween me and H. F. F., or he is talking 


simply for the purpose of keeping the sub- 
ject agitated. 

It is news to me to be informed that ‘‘ the 
discussion is on a 14” cylinder at 373} feet 
piston speed.” The point which I have en- 
deavored to show from the start is simply 
this: That after all the conditions are settled 
upon, except the proportions of the cylinder, 
then less condensing action will be obtained 
by a cylinder, whose stroke equals two diam 
eters, than by any other proportions, I took 





his 14” x 14” cylinder simply because he held 
it up as an example, and I showed hima 
cylinder (11” x 22’) which has less condens- 
ing action (which he admits, and this estab- 
lishes my point as far as he is concerned) 
than the 14” x 14” cylinder, both developing 


the same power under like conditions. 
Whatever changes H. F. F. may make in the 


proportions of his cylinder, as he 
does not make the stroke equal to two diam- 
eters, F can make a cylinder, doing the same 
work under the same conditions, which will 


as long 


condense less steam. 
| I fail to see any force in his objection to 
an increased piston speed in the 11” x 22” 


cylinder. If it is an increase in the wear of 


+) 





bine: The 14” x28” cylinder was simply 
the result of an example, illustrating the rule 
I gave for finding the diameter of a cylinder 
when it should desirable to make the 
stroke equal to two diameters, that is: 


be 


8 
/126050 x H 
/ 
Pea 


diameter 


}S=D 


in which S= 
H=horse power, 
and V revolutions per minute. 

If H. F. F. had analyzed this equation, 
well as the causes which I gave, in plain 
English, for the loss of heat, 
seen that these, 


D in inches, 


mean effective pressure 


stroke, 
P 
-number of 


as 


he would have 
in the broadest sense, take 


into account the boiler pressure; point of 


the piston he objects to, then I can claim a cut-off,comprehending heavy and light loads; 








ce i i: 
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BoRING AND 


| corresponding reduction, if not more, in the 
| wear of other parts of the engine, in conse- 
| quence of a reduction of the pressure upon 
the bearings. 

In comparing the condensing action of two 


cylinders, we must compare them at the 
same rotative speed, regardless of piston 
speed, since the time of contact of the steam 


with the surfaces depends altogether upon 
the former. 

He compares his 14” x 14” to ‘“‘my 14” x 
cylinder,” a fact 
which has been prominent in my reasoning 
from January 28 to the present time. He 
seems to think that Iclaimed that a 14’ x 28” 
cylinder contained the least condensing sur- 
face of all 50 horse-power engines that 
be built, which is far from it, 


NO" 
28 


and proceeds to show me 


can 
and I never 
such an absurd 


even dreamed of claiming 


TURNING 











MILL. 


HC6 


page 4, 


In 


sake of 


rotative speed, ratio of diameter to stroke. 
illustrating the rule [ simply, for the 
a convenient example, supposed these condi 
tions to have been predetermined and fixed 
viz.: H=50, P=30 and N=80; 
applying these data to the formula I obtained 
a 14” x 
action than any other cylinder working un- 
der the But almost any 
machinist knows that the condensing action 
can be reduced still further by changing the 
original conditions. This, H. F. F. took the 
liberty to do, by changing 'V from 80 to 160 
and then he boldly held up the result (14” x 
14” cylinder, obtained by a method of his 
own) asa proof that my conclusions were al- 
together wrong. I accepted this change of 
condition and with the new data thus given 
me, I obtained a 11” x 22” cylinder as having 


upon as given, 
28” cylinder as having less condensing 


same conditions. 


X wh 


the least condensing action under the new 
conditions, and, as he says, 6 per cent. less 
than his 14” x 14” cylinder which he held up 
to the fallacy of my reasoning. I 
should consider this a very 
deed. 

To introduce the /east possible condensing 
action in the cylinder we would have to de- 
termine: First, the power needed and fix this 
as low as the circumstances would permit. 
Second, 


prove 


good saving in- 


we would fix the boiler pressure 
just as high as circumstances would allow. 
Third, we would settle upon the highest ro- 
tative speed practicable, and fourth :— 

Well, what fourth? I suppose H. F. F. 
will say, assume the diameter and determine 
the stroke, assume the stroke and deter- 
mine the diameter. 
“And fourth” is 
where my discus- 
sion commenced 
on Jan. 28, and 
this is all I pretend 
to discuss. All 
to the 


or, 


previous 
‘*fourth,” IT took 
for granted that 
everybody knew 
what influence 
these would have 
in the case, and 
therefore made no 
direct mention of 


those conditions, 
until drawn into 
these side issues 
by H. F. F. 

It has been sug- 
gested that very 
little is known 
about condensa 


This is true 
absolute 
but we do 
know that the con- 
densation which 
results from the 
loss of heat takes 
place upon the in- 
ternal surfaces of 
the cylinder, and 
is influenced by 
the extent of these 
surfaces. The best 
authorities we 
have upon the sub- 
ject, give the loss, 
due to condensa- 
tion, as being 
in some 
instances, than the 
steam required to 
do the work of the 
engine.* Knowing 
this, gives me all 
the facts I need to 


tion. 
in an 
sense, 


greater, 


support the idea 
which was ad- 
vanced in my first 
paper. 

I have already 
taken up more 
space than I in- 
tended, so I will 


drop the subject 
here. 

A, SMITH. 
Providence, R. I. 


Position tor Cutting Point of Tool when 
Turning Tapers. 

Machinist : 

Amongst machinist ‘‘ jours” and ‘‘ appren- 
alike, is the habit, probably as old or 
nearly so as the ‘‘ trade” itself, of discussing 
in leisure moments various questions relating 
to mechanical subjects. These questions are 
often started by the apprentices and they, 
failing to agree, submit the point to some 
‘‘jour” of good repute, and so the older 
workmen are drawn into the discussion, and 
in many cases the result of their arguments 
leaves the apprentices in doubt, as they were 
when they put the disputed question to their 


Editor American 


tices,” 


* Prof. Rankine on The Steam Engine, page 421. 
Also, D. K. Clark, in A Manual of Rules and Data 
Sor Mechanical Engineers, pages 879-880. See also 
Railway Machinery, by the same author. 
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superiors in experience, if not in theoretical 
knowledge. The fact remains, that on many 
problems of this nature our experienced ma- 
chinists and mechanical engineers disagree, 
for proof of which read the AMERICAN Ma- 
cutnist. One of the old disputed questions 
in the ‘‘In setting the cutting 
point of tool for turning tapers does it make 
a difference whether it is in the same plane, 
or level, as the centers of lathe, or whether it 


‘*shop ” is: 


is placed at any point above the plane of 
It is a well-known fact that 
straight turning, the common practice is to 


centers?” in 
elevate the point of tool above the level of 
centers and, naturally, when the machinist 
sets the tail spindle over to turn a taper the 
tool is set in the same position as for turning 
a straight or parallel piece. 


{th, current year, Geo. B. Foote of Helena, 
Montana, gave a very good article as I thought 
but it failed to convert some whom I know, 
and it occurred to me that a different show- 
ing might help some of the ‘‘ doubters” on 
the right road, so with your permission I pre- 
sent the following explanations for Figures 
1 and 2, each of which show plan and end 
elevation diagrams of taper piece in a lathe 
on centers ‘‘set over” for turning tapers. 

It is proposed to show Ist, that the point of 
tool should be on sime plane as the centers of 
lathe to turn a true taper. 2d, that when the 
point of tool is placed above (or below) plane 
of centers the taper not only changes with 
every cut over the piece, but the line of taper 
is a concave curved line instead of a straight 
line. 

A, B, Fig. 1, is line of centers on lathe 
when set to turn straight; (, is line of tail or 
dead center set over 8” from A, B.; a, b,c, d, 
a piece long, 14’’ diameter at a, b, and 3” 
diameter at ¢, d, turned by tool A with cut- 
ting point of tool at gy, in same plane as cen- 
ters of lathe on line D, #. Now we will 
suppose tool Z with point at 2, be put in and 
started on the }” diameter c, d, already turned 
by tool K, the tool carriage moves over the 
same track as before, that 1s, in the same 
plane and line, On plan the line is shown 
at m,n. The result isshown on end elevation 
with small end F,, 3’ diameter due to radius 
h,e, and large end H, about 18” diameter 
due to radius h, f. On plan the general 
taper is seen at d, ¢, 1, y. One more change 
and we put in tool V with cutting point at ¢, 
perpendicular over tail center e, this is started 
at #’ endof piece, without reducing the diam- 
eter and moves in plan on line 0, 2, producing 
a taper the general form of which is seen on 
plan at d, c, 1, 2, and on elevation at F, 3” 
diameter due to radius ?, e, and large end at J, 
about 1,’ diameter due to radius 7, f. The tool 
is shown in this diagram in the correct posi- 
tion with point at 7, with a resultant taper of 
exactly double the ‘‘ set over” of tail center, 
and a line of taper that is as near a straight 
line as is the one in which the tool carriage 
moves. 

An extremely erroneous position of tool 
is shown withits point at 7, and for the result 
with the same piece to operate upon, with 
the same ‘‘ sect over” to tail center, we have 
a piece 3’ diameter at small end and about 
1,,’” diameter at large end, the intermediate 
position of tool requires no further explana- 
tion. To illustrate the 2d part @® the ques- 
tion under consideration we turn to Fig. 2, 
which imagine to be the same lathe with tail 
center ‘‘set over” 8”, same as in Fig. 1. The 
piece to be operated on 3’ in length; the tool 
N is secured in carriage and cutting point 
located at g’, perpendicular over tail center e. 
The piece is turned and we have as result a 
conical cylinder whose diameter at small end 
F’, is about 1 , due to radius 9’, « ‘and at 
large end 14’’diameter, due to radius’, f’,and 
for a section of the cylinder midway its 
length we have circle /7', due to radius 9’, 1. ; 
Lis a point half way between e’, f’, on plane of 
centers D’, EH’. Now transfer diameter of 


Qo" 
v 


or 
v 


9” 
a3 


, 


circle H to a point in center of length of 
we find it reaches points 
», w, Which are somewhat below the straight 
to d’ and from 8 toc’, 
and consequently the lines of this taper are 
curved instead of straight tapers. If any one | 
| Holyoke, Mass. 


piece a, b',¢, d, 


lines drawn from a 


doubts this Ict him take any taper; piece 


I do not remem- | 
ber to have seen anything in print relating to | 
it until in the AMerntIcaAN Macurntst of Feb. | 


whose sides are straight lines and test it with 
a good straight edge, first setting the straight 


edge over axis of taper piece to see if the | 


sides have straight lines, then swing one end 
of same around out of line of axis, say as 
shown on line s, ¢t, Fig. 2 plan, and the line 
of surface under straight edge appears to be, 
and is, convex. Now if the piece could be 
turned so that the edge in last position would 


lay fair the whole length, we have just the | 


shape that may be turned by tool above plane 
|of centers, but if the straight edge be now 
moved back to its first position over axis of 


} 


Plan 


| A Lathe Dog. 


| Editor American Machinist: 
As a contributor to your valuable ‘‘ Shop 
| Kinks,” I submit a drawing of a lathe dog or 
| driver, devised by the writer about eight 
| years ago. This tool replaces the usual carrier, 
and allows the too] to pass entirely over the 
| work in the lathe, without any second hand- 
| ling or reversing of the piece under operation. 
The tool is screwed on the lathe spindle in 
place of the face plate. A represents the 
| athe center, and B the work driven. C Care 
| hardened steel pawls or drivers hinged at H 


B 


End Elevation 


Fig. 1. 





a 


Plan 





piece we discover that our taper piece has 
sides that are not straight lines but concave. 
In Fig. 2, with point of tool perpendicular 
over tail center, we have at small end a diame- 
ter of 1,4’and at large end a diameter of 14’’, 
a taper of 34”. Now as in Fig. 1, lower the 
point of the tool to 7 and we get 3” diameter 
at small end and 1,4” diameter at large 
end, a taper of $,”’,and these varying tapers 
are both got with tail center ‘‘set over” 3”. 
This shows conclusively that, with point of 
tool above the plane of centers, we not only 
do not get a taper piece with straight lines, 
but every cut that is taken changes the 
taper. 

If any machinist will take a piece of iron, 
center and turn it taper with tools located at 
the above three points as shown, they will be 
convinced that the foregoing statements are 


correct; though he may not see why it is 
Any 


so, he must acknowledge the fact. 
































other lengths or diameters than those given 
in this article, may be used; the greater the 
extremes, however, the plainer the results. 
These particulars apply as well to lathes 
| whose centers are not moved ‘‘ out of line” 
| for tapers, (but get the taper from “ formers,” 
| or ‘*guides,” set on taper,) as to the old 
|fashioned and still common engine lathes 
|in use in every machine the 
| country. 

To sum up the whole question, there is 
but one position for the cutting point of a 
tool when turning tapers, and that is on the 
plane or level of centers of lathe. 

A. &. 





shop in 
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levation 


nd\ B 


, 
Vv) 


E 


' H, and held against the end of the work B by 
the springs D D. 

The heels of these drivers are made as 
shown at # to prevent them from swinging 
outwards and inconveniencing the workmen. 
The drivers C C bite at once into the end of 
the driven piece without any preparation for 
that purpose. The drawing is half size of a 
tool used for driving rounds from 23” to 4” 
in diameter. The work driven by this tool 
was bridge pins, which were reduced 1-16” in 
diameter and finished the entire length at 
one cut without stop or change. 

It will be observed that in action the driv- 
ers must exercise considerable thrust towards 
the dead center, but for light turning such as 
described, no inconvenience is felt. This 
tool is a useful adjunct to the lathe; was not 
patented, and is worthy of a trial by those 
engaged in work for which it is suitable. 

PENCOYD. 











Cylinder Condensation=—U nderloaded 
iengines, 
Editor American Machinist : 

I am glad to see the AMERICAN MACHINIST 
and its correspondents giving attention to 
cylinder condensation. I believe Mr. Isher- 
wood puts the loss from this source at from 
8 to 50 per cent. The report, which I have 
at hand, of the Hecker and Waterman ex- 
periments, in 1864, gives the loss, with steam 
jacket in use, at from 9.7 to 11.3 per cent., 
and without steam jacket at from 37.8 to 49.2 
per cent. 

The steam in the jacket was not furnished 
by the experimenting boiler furnishing steam 
for the engine, and I think it possible tha! 





the jacket condensation might have equaled 
that of the naked cylinder. I would like to 
try the experiment of reducing condensing 
surface by use of a smaller cylinder, and 
therefore less cut off, or even with no cut off 
at all. 

Underloaded engines cause a great loss of 
steam, which has been referred to in the 
AMERICAN MAcurnist, but by whom I do 
not now remember. Ihave made some experi- 
ments in this direction, and can testify. One 
case was that of a 19” cylinder, with auto- 
matic cut off. The engine would do the 
work well with 20 Ibs. of steam. The 
boilers were safe at 80 Ibs., and the 
safety valves were set to blow off at 
that pressure. The driving belt was 
of ample width for the full power of 
the engine. I reduced the diameter 
of the driven pulley one-half, changed 
the governor pulley so as to run the 
engine at one-half its former speed, 
and told the fireman to keep the 
boiler pressure between 60 and 75 Ibs. 
The result was a saving of 50 per cent. 
in fuel. If I had only had some 
patent fly trap to put on the engine 
at the same time, what a big thing it 
would have been for the fly trap. 

Another case was in a foundry and 
machine works that I had then lately 
taken charge of, where I found a 117’ 
cylinder requiring the use of 2,700 
Ibs. of coal per day. On examination 
of the boiler, I was surprised at its 
complete and admirable arrangement. 

It was a common tubular boiler, but 
only 10 feet in length, and was arched 
over the top with brick, forming a re- 

turn flue, so that the heat passed first under 
the boiler, then through the tubes and then 
back over the top of the boiler to the 
smoke stack. There was a good damper in 
the flue near the stack, and by closing this 
damper, and all front drafts, and shutting 
40 lbs. of steam in the boiler at night, from 
5 to 10 Ibs. of stearn would be found in the 
morning. Here was a strong hint on boiler 
condensation. Six years subsequent use of 
that boiler and its setting; convinced me that 
I had never seen a better arrangement. 

The work was light, and 2,700 Ibs. of coal 
per day was enormous. The exhaust showed 
that there was something wrong, either with 
the piston or the valve. It was a common 
slide valve. Examination showed that the 
packing rings were held tightly between the 
follower and the head, and that the exhaust 
port opened at half stroke of the engine. 

These faults were corrected, and then the 
engine would do its work on 1,500 Ibs. of 
coal per day. I carried from 60 to 75 Ibs. of 
steam, although the engine would do its 
work with 25 lbs. Here was the old griev- 
ance, an underloaded engine. The belt 
passed through the walls of the building in 
such a way that it was not convenient to re- 
duce the size of the driven pulley. 

I had early been taught that I must never 
wire-draw steam, but I knew by experience, 
that I could save steam by throttling down, 
leaving just enough opening to do the work. 

I concluded to throttle down with the 
| main valve. 

I put on a rock shaft with a long and short 
arm, reduced the throw of the valve until it 
took 50 Ibs. of steam to do the work, and then 
the engine did its work well with 900 Ibs. of 
coal per day. 

Defiance, O. ANTHON,. 
Cutting a Chaser, 

Machinist: 

In your issue of March 4th, Geo. B. Foote 
explains a way he cuts a screw when in a 
pinch. Iam thankful for the many practi- 
cal ideas gained from Mr. Foote’s letters and 
others found in your valuable journal. I 
think he could have gained the same end 
with less time and trouble, by making and 
using his index in the following manner: 
Fasten a piece of board of convenient size 
(the larger the more accurate the chaser) on 
the feed screw. Strike on this board a circle 
as large as can be made. Divide the circle 
into as many equal spaces as the number of 
threads to the inch you wish to cut. Mill 
the first groove with all the lost motion taken 
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up in the feed screw, and with a division of | 
two spaces exactly under a fixed point. For | 
the second groove, and every succeeding one, 
turn the circle round until as many spaces | 
pass under the fixed point as there are threads 
to the inch on the feed screw. I think with 
a circle of large size very aecurate results | 
could be obtained. 


MACHINIST. 
Indianapolis, Ind. 


Cost of Iron Castings. 
Editor American Machinist : 

I note in your issue of the 18th instant a | 
communication stating that a firm in Eng- 
land have obtained an order for heavy cast- 
ings at 2c. per Ib., and asking for informa- | 
tion as to the cost of castings in that country. | 

I enclose you herewith a table, giving par- | 
ticulars of casts for three weeks during the | 
year 1879, each week being taken from sep- | 
arate months, and showing a fair average of | 
the usual run of work in that foundry. 

These tables you will notice do not include | 
charges for sand, flour, blacking, etc., na} 
other general expenses necessary to run the | 
business, which items should be covered by | 
adding 25% to the net cost, bringing the 
average cost for the above three weeks, to 
cents, 1.37 per lb. 

In making the table on next column I have 
taken the pound sterling as equal to $4.80. 

The foundry was what might be fairly 
termed a general jobbing shop, very few of 
the castings weighing over 100 Ibs., the prin_ 
cipal part of which were for agricultural 
machinery; so that, with a shop where there 
is a general run of heavy work, the cost 
should be reduced. All the hands were re- 
quired to work piece work, the prices being 
set at so much for each article, the men on 
plate-moulding machines being paid at per | 
box. I have found that the general practice 





in foundries is to pay at per pound, but this 
system I do not approve of. I know that | 
many will say that my way causes a great 
deal of bother; but if there is a foreman who 
thoroughly understands his work, and works 
systematically, the trouble is very little. 

What will partially account for the differ- 
ence in cost is the rate of wages, which, in 
the foundry Iam speaking of, ranged from 
$6.25 to $7.75 per week of fifty-four hours, 
the average amount made by piece work 
bringing it from $7.80 to $9.50. 

I also beg to call your attention to the 
amount of iron brought down for 1 lb. of 
coke, which is about 30 per cent. more than 
Mr. Kirk brings down, as shown in yours of 
January 18th, 1881. This, I think, will show 
that, if good coke can be obtained on this 
side, it is cheaper to use it than a mixture of 


coal and coke. 

The iron was melted in a 26” cupola, such 
as is ordinarily used in jobbing shops; the 
blast was only blown from one tuyere. 

The first week’s cast, which I have given 
you, was taken shortly after we began to 
look into foundry matters more closely with 
respect to the consumption of fuel; the 
second was a full week, taken two months 
later; the third contains two short days, 
which will account for the greater quantity 
of coke used. T. J. BALDON. 

632 Lagauchetiere, Montreal, Canada. 


Bronze and Brass for Marine Purposes, 


The contact of sea-water or of an electro- 
negative metal, says the Hngineer and Iron 
Trades Advertiser, is a grave and constant 
cause of deterioration in bronze and brasses 
used in marine work; and the consequences 
may prove disastrous when such deteriora- 
tion occurs in important parts, such, for in- 
stance, as the boss to which propeller blades 
are fixed. The English Admiralty, struck by 
the accidents proceeding from such a cause, 
ordered an inquiry, of which we here give 
the conclusions: Numerous bolts and rivets, 
made of the called marine 
bronze, having been analyzed after they had 
been in use, it was ascertained that quite a 
large proportion of their zinc had been dis- | 
solved, Pieces of cannon bronze having been | 





composition 


TABLE SHOWING COST OF CASTINGS FOR THREE WEEKS. 


No. 1. 


WereEK ENDING JULY 17, 1879. | 
Dr. Cr. 
Ibs. Per 100 Ibs. lbs. Per 100 lbs. 
Scrap Iron,) 21,168 @ 48 $101 61 Castings, 26,070 $281 08 
Pig Iron, 13,776 @ 67 92 30 Sprues, 6,664 @ 48 32 00 
34,944 
Coke, 3,523 @ W 9 52 Showing cost to be. cents, 1.08 per Ib. 
Wages, - 109 65 
‘ $313 08 $313 08 
No, 3. WEEK ENDING Nov. 6, 1879. 
Dr. Cr. 
Ibs. Per 100 Ibs. Ibs. Per 100 Ibs. 
Scrap Iron, 16,184 @ 43 $69 59 Castings, 18,104 $194 85 
Thorncliffe Pig, 4,900 @ RB 30 38 Sprues, 1144 @ 43 17 82 
Scotch Pig, 2,156 @ 7834 16 98 
23,240 
Showing cost to be, cents, 1.07 per Ib. 
Coke, 2,604 @ 2 7 4 
Wages, 88 68 
$212 67 $212 67 
No. 2. WEEK ENDING SeEpt. 25, 1879. 
Dr. ! Cy 
Ibs. Per 100 Ibs. Ibs. Per 100 Ibs 
Scrap Iron, 17,136 @ 43 $73 6s Castings, 22.087 $253 11 
Thorncliffe Pig, 6,832 @ 62 42 36 Sprues, 1872 @ 43 20 95 
Scotch Pig, 4,480 @ 70% 31 58 
28,448 
aor r Showing cost to be, cents, 1.14 per lb. 
Coke, 2,716 @ 2 7 33 
Wages, 119 11 


$274 06 





GOVERNOR WITH Stor MOTION. 


to find a forgeable metal of proper resistance | 


and ductility, containing tin in its composi- 
tion, a great and important point would be 
gained. Mr. Farquharson, president of the 
commission named by the Admiralty, pro- 
posed on this subject, in1874, an alloy com- 
posed of 62 parts of copper, 37 parts of zine 
and one part of tin. This is the reglementary 
alloy now adopted. When cast in bars it has 
shown on test a resistance of ten to twelve 
thousand kilogrammes per square centimeter. 
It rolls out and cuts well, can be hammered 
into sheets, and is fusible only above red 
heat, thus permitting of its being employed 
as a lining for engines. Finally, it is but 
slightly oxidizable, and is not sensibly at- 
tacked by sea water, as shown by experi 
ments with it extending over a period of 
seven years. Its manufacture offers no pe 
culiarity except the necessity of an accurate 
proportioning of the three ingredients, which 
should be perfectly pure. A slight loss of 
zine during melting also has to be taken into 
account. 


tt 


Hydraulic Governor with Stop Motion, 


In our issue of May 21, 1881, we illustrated 


and described a new hydraulic governor, 


made by W. H. Craig & Co., Lawrence, 
Mass. We present with this an engraving 
representing this governor, as fitted with 
their new automatic stop motion; also a line 


exposed to the same conditions were found | engraving showing the pump, operating 


to resist exceedingly well. Itseems, then, as 


a result of these facts, that if it were possible 


gears, etc, 


The stop motion, as will be seen, consists 


$274 06 





OUTLINES OF GOVERNOR. 


essentially of a lever provided at the end 
with a pulley, under and in contact with 
which the governor belt runs. This lever is 
pivoted at its inner extremity in such a way 
as to leave the outer end and attached pul- 
ley free to drop by gravity, except when 
held up by the belt, as shown. In dropping 
the motion of the inner end of the lever 
operates to close the valve. From this it 
will be seen that, should the belt break, the 
engine will at once be stopped, thus doing 
away with the danger of accident from this 
cause, 

This lever can be adjusted in any position 
to suit the angle of the belt, and when in po- 
sition the pulley serves the purpose of a 
tightener, making the driving more positive. 

For a detailed description of the operation 
and construction of this governor, we refer 
our readers to the issue of the AMERICAN 
MACHINIST mentioned above. 


ome 


A Remarkable Locomotive. 


It is sometimes assumed that improvements 
in the locomotive engine are not keeping 
pace with the improvements in other steam 
We have always felt disposed to 
question this assumption, and hence it is with 
peculiar pleasure that we learn from the 
Press- Kagle that a most wonderful motor for 


motors. 


railway locomotion has recently been con- 
structed at Pine Bluff, Arkansas, 

In the account of the trial trip of this loco. 
motive, which was made inthe building, and 
on two lengths of iron, we learn that after | 





overcoming some trifling preliminary diffi- 
culties, of a nature not necessary to mention, 


‘‘at a signal from Judge Bocage” (the 
builder of the engine), the steam was 


turned on, and the engine and truck glid- 
ed smoothly and almost noiselessly across 
the room! Furthermore, ‘‘ Upon the engine 
reversed, the truck was instantly 
stopped and started in a backward direction!! 


being 


This experiment was repeated time ‘and 
again to the great interest of all present, and 


to the intense delight and satisfaction of 
Judge Bocage, who rightfully looks upon his 
oscillating engine as ‘‘one of the great bo- 
nanzas of the age.” 

| © Wonderful as all this may appear, it may 
be urged that engines have been previously 
| constructed in which the intention to reverse, 
| and even to run backwards, has been contem- 
| plated, which fact might cause some misgiv- 
|ings as to the entire novelty of the concep- 
| tion, if not the accomplishment of the pur- 
| pose. Fortunately as to the result of the re- 
| versing process and the consequent intention 
to proceed in an opposite direction, there can 
be no question. We quote further: ‘ By its 
use Judge Bocage claims that a train under 
full speed can be stopped at less than a car’s 
|length.” Of course the distinct reference to 
|a car settles the kind of a “train” alluded to; 
|if not the assertion that: ‘‘In a measure it 
| obviates the necessity for brakes ’—which 
| assertion is not particularly weakened by the 
| concession that: ‘‘they (the brakes) will, of 
| course, be used with the engine as a precau- 
tionary measure” —settles it, 


| 
| 


The brake part of the subject isn’t of the 
| slightest interest, but the distance—it might 
be better to say the lack of distance — 
in which a train can be stopped is the strong 
point. It discounts, considerably, the best 
intentions of an Arkansas mule to part com- 
pany with a rider. 

It isn’t necessary to enter into vulgar cal- 


culations as to the power required to stop a 
| train of cars under full motion, because the 
/mere assertion of the time, or distance, in 
; Which it can be done by this motor is suf- 


|ficient to demonstrate that there are points 





| about this engine that get it outside ordinary 
| calculation, such as apply to every-day me- 
| chanical affairs. 

| It might be well, however, to suggest, as 
|one of the trifles which possibly has been 
| overlooked, that, unless there is some ma- 
i terial difference between Arkansas railway 
| trains at full speed and those of other locali- 
| ties, it would be advisable, as a second pre- 
| cautionary measure, to request the passen- 
| gers to alight before proceeding to put the 
There 
jisn’t much doubt but they would view 
| operations with rather more pleasure, if not 
with equal interest, at ‘some little distance— 
say, about a half mile—from the scene of 
tion. 

The Press-Eigle promises further and ex- 
|tended particulars of this engine, which, it 
modestly says, ‘‘ is destined to create a great 
| commotion, 
jt 
| fame and fortune for those who now possess 
the patent rights.” 


engine in operation to stop things. 


; ac 


if not an absolute revolution, in 
he motive power of the world, and make a 


* pes 
A new industry is said to be the pulveriz- 
Is . 
ing of rocks as an adulterant of flour, sugar 
and other necessities. Fifteen tons a day is 
the product of one concern, 


M. Mennisier, » French gentleman, re- 
commends a plan whereby vessels at sea shall 
the main land. 
Ilis proposition covers the laying of cables 
and the locating of buoys. These buoys are 
to be numbered and their location known 
from special tables. In the contemplated use 
of this system, when 


be able to communicate with 


1 ship is passing near 
one of these buoys, if it is desirable to tele- 
graph the apparatus is connected in such a 
way as to use the buoy as an carth connec- 
tion. In this way communication could be 
opened with a central station suitably estab- 
lished, It is claimed that a vessel in distress 
might get assistance from 
It 
plated buoy is luminous by night, sonorous 
in a fog and accessible in any weather, 


a ship passing 


near the next buoy. is said the contem- 
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Smoke Prevention. 
Many manufacturing towns and citics are 
becoming interested in abating, 
way, the nuisance of smoke that results from | 
the use of bituminous and semi-bituminous | 


some instances —notably in the city of Cin- 
cinnati—the employment of some means to 
prevent smoke, is made obligatory, as a re- 
that | 


more than twenty devices offered in 


| city for the accomplishment of the end, and | 


it is evident there is room for more, 
Those only who have had experience in 
some Western manufacturing cities can form 
from being an inconven- 
ience in the carlicr days when the manufac- 
turing was limited in extent, has with the | 
rapid growth of such enterprise come to bea 


ly et 


| nuisance, both to the manufacturer and to 


the citizens generally. 

‘he fact that at the present time manufac- 
furers are, apparently, quite es much inter- 
ested as others in the suppression of smoke, 
ought to, and undoubtedly will, go a good 
ways towards aiding in the application of 
means to the end in view, but the problem, 
as has been abundantly demonstrated, is a 
difficult one to solve. The perfect combus- 
tion of coal in the furnace of a steam boiler 
for the sake of the resulting economy, but 
more particularly with a view to prevent the 
distribution of unconsumed carbon where it 
is not wanted, has been for years the subject 
of much investigation, and no end of expcri- 
ment in European countries, particularly in 
the large manufacturing towns of England, 
where, for obvious reasons,the extent of the 
trouble is much greater than in this country. 
Notwithstanding something has been done 
in this direction in these countries, it is plain 
the satisfaction is not complete, and that 
efforts in the same direction, have by no 
means ceased, 

Since it is possible, experimentally, as in 
the laboratory, to entirely consume a given 
quantity of fucl, it would seem at first 
thought that the careful consideration of the 
means employed there, would point out the 
means to be employed in the furnace of a 
steam boiler for the accomplishment of the 
same purpose. Reasoning in this way, it has 
often been assumed that the subject of com- 
bustion was but little understood outside the 
laboratory of the chemist, but there is noth- 
ing to bear out such an assumption. The 
fact is, too little is known anywhere of the 
chemistry of combustion, and the chemist 
has added but little to the general useful 
knowledge of the subject. The ends usually 
sought in the two places—that of the labora- 
tory and that of the furnace of a steam gen- 
crator—are almost exactly opposite, or at 
least quite unlike. In the one instance, the 
end is the perfect combustion of a certain 
fixed quantity of fucl. To this end all con- 
ditions, as far as possible, are made subserv- 
ient. In the other instance—that of the 
boiler furnace—the end sought is the libera- 
tion of heat sufficient for some useful pur- 
pose, the amount of which is, in the majority 
of instances, fluctuating. In this case, as in 
the other, all conditions must be subservient 
to the end in view. It is losing sight of this 
fact that has made nearly all attempts at 
smoke prevention, practically speaking, 
ures, . 

{n the boiler furnace, as fn the laboratory, 
i‘ has been demonstrated that it is possible 
to consume all the fuel, at least to the doing 
away with smoke to any objectionableextent, 
if the fuel is burned to this end alone, but 
when burned, as it must be in the furnace. 
with the view to the generation of steam in 
just the required quantity, it is quite another 
thing. Under these circumstance, stoking 
has to be done when and as it must, without 
much reference to whether the result is smoke 
or perfect combustion. 

As smoke is unconsumed fuel, or an evi- 
dence of waste going on, any means to pre- 
vent it should contemplate a saving in fuel; 
in other words the disposing of it should not 


fail- 


contemplate an additional expenditure of | 


heat, but should rather be made to add to| 
economy in the utilization of heat repre- | 


in some} 


tn | 


l 
| off as smoke. 
| the effort should be in a direction to prevent | 


‘smoke, rather than to the devising of means | 


for consuming it after it exists. In this way, 


|the advantage ought to be greater than the | 
| Othe? business. 


mere abatement of a nuisance. 


| only probable success is in the former direc- 


| tion—that of prevention; fortunately, because | 


Fortunately for the economic aspect, the | 


Or, to state it in another way, | | social circle, and then look « down with an air 


| of contempt on ‘‘shop hands,” A knowledge 
|of the injustice of this state of things often 
creates either discouraged, reckless, dissipated 
tendencies, or an utter contempt for the un- 
popular craft and an engagemeut in some 


If the associations of the shop are rough, 


/so much more cdo they need the polish of cul- 
| tivated society to counterbalance this unpleas- 


| 


but little attention has been attracted to the ab- | 
Lyccravus B. Moore, Treas. and Sec’y. | sult of which there are said to be already | Solute loss of scattering unconsumed fuel | 


(around the streets, until it becomes in its 
extent a positive nuisance. 

| Notwithstanding the difficulties in the way 
| of accomplishing the complete combustion 
of coal in the furnace of a steam boiler, at 
such different rates as shall suit ever-varying 
litions, it is too much to conclude that 
| these difficulties will not be overcome. It is 
| more than probable, however, that too much 
dependence is being placed on new devices 
and specific arrangements for accomplishing 
the object, and that too little use is made of 
existing knowledge, or too little attention 
given to adding in a general way to that 
knowledge. 

There is little doubt that to accomplish the 
desired result, present construction or present 
practice—perhaps both—must be considera- 
bly modified. It is as useless to expect to 
cure a smoky furnace, that requires all the 
attention to the single feature of getting the 
required work from it to the exclusion of 
every other consideration, by the incorpora- 
tion of some extraneous device, as it is to 
expect to find a single remedy for all diseases. 
Perhaps it is but a little more reasonable to 
expect success when the opposite extreme 
condition exists, What would seem desirable 
is a flexibility in the apparatus itself, that is, 
in the furnace and boiler,that shal! admit of a 
ready adaptation to the varying conditions of 
demand, in such a way as to preserve the con- 
ditions attending the combustion of the fuel 
that are best suited to that end alone. If this 
is possible, there would be but little in the 
way of success; without this, success is 
hardly assured. 

There is ample roo.n for work in the direc- 
tion indicated, with reasonable hopes for 
compensation in the event of success. To 
insure this requires a comprehensive grasp- 
ing of the whole subject, and by no means 
as if it were a light one. 


on 


—__-e———_ 


A Plea For Machinists, From a Machin- 


a ist’s Sister, 


We have received the following from ‘‘a 
machinist’s sister, ’’ which outlines from one 
point of view some of the ideas that are 
doubtless prominently in the minds of many 
of the young men who refuse to do well as 
mechanics, because they want to appear to 
be doing better in some other calling: 

“Tt don’t do a young man any good to 
tell people he isa machinist, if he wants to 
be respected in society,” is the remark you 
often hear made by those following that avo- 

cation. Why this should so be. is not easily 
percep 1 by those cherishing a sense of 
justice, or capable of appreciating the fruits 
of real genius. 

Every branch of industry, whether manu- 
facturing, mercantile, literary or mechanical, 
has to thank the fertile genius or skilled 
workmanship of the machinist for its exis!- 
ence or support. It is he who prepares the 
million spindles that buzz and whirl in man- 
ufacturing the various fabrics for the mer- 


transportation possible; is he who con- 
structs the printing reid that record the 
thoughts of literary genius; it is he 
makes the telegraphic instrument that flashes 
our thoughts from country to country and 
from ocean to vcean, Without him all manu- 
facturing would cease, for who then would 
repair the thousand little breaks that are con- 
stantly occurring about the machinery, or 
build the engines that furnish motive power 
for nearly all our factories? 


this machinists are necessary, 
ones, too. To secure these, not only good 
wages must be paid (which is usually the 
case), but also an equal social standing with 
clerks and students must be opened to them. 
| No machinist with a truly American-born 
spirit will submit long to he ostracised from 
|society, while young men in the office and 
| drafting room with one-half the s salary, one- 
quarter the genius, and no better gentlemanly 





10 | sented by the unconsumed fuel that passes qualities, are cordi: ully welcomed into the 


| 


| national welfave and home comfort. 


ant circumstance. When we overlook our 
working classes and force them to enter the 
grog shops and barrooms for amusement and 
society, we degrade those who ate the stabil: 
ity of society and who contribute most to out 
Ought 


| not aman to be judged for his social standing 





| 


| 


who | 


Manufacturing is an important part of our | 
nation’s life, and to continue and improve | 
and expert | 


by his moral character and intellectual abili- 
ties, rather than by the means by which he 
gains his livelihood? There aremany among 
them, no doubt, who are unworthy the recog- 
nition of good society, as among all other 
trades and professions, but this is no reason 
why a young man with a liberal education 
and good habits, who chooses to utilize his 
tastes and tact for mechanical arts by engag- 
ing in mechanical pursuits, should be snubbed 
by his former associates, who prefer more in- 
dolent and gentecl callings, 


The difficulty with many of the young 
men, who are imbued with the feelings that 
our correspondent so freely shares, is that 
they are as liable to be in error regarding 
what constitutes good society, as are the 
members of the circle which they vainly sigh 
to enter, or in which they are anxious to re- 
main, regarding the qualifications of many 
to whom they deny recognition. Whatcon- 
stitutes good society? is a question that is 
capable of many answers. To say thai so- 
ciety unites in turning the cold shoulder upon 
machinists, because they are machinists, is 
substantiilly to assert that society reccives 
clerks, because they are clerks. There may 
be, and no doubt are, persons in what is 
ordinarily called ‘‘society” who ate guided 
by such considerations. But to say that this 
is the rule secms to us at least open to ques- 
tion. 

What is socicty, and for what purposes 
does it exist? Is it a body having as its ob- 
ject simply to define who shall or shall not 
be admitted into its charmed circle? We 
think not. Its object, for the most part, in 
our judgment, is much less complex and 
more rational than this. Whoever speaks of 
society speaks of himself and of his neigh- 
bors, and of everybody’s neighbors. So- 
ciety does not exist for the special purpose 
of searching out and rewarding merit, or of 
supplying compensations for hard conditions, 
any more than our correspondent is bound 
to select her intimate friends for reasons 
forcign to the domain of community of tastes 
and agreeable companionship. 

The fact is, that portion of what is called 
society that is worth talking about, or having 
to do with, docs not set out to admit clerks 
because they are clerks, or to reject me- 
chanics because they are mechanics. In the 
main, if it admits clerks, it does so because 
the cducation, and manners, and neat ap- 
pearance, and companionable ways and con- 
versational qualities of these young men 
commend them to itstaste. If it rejects me- 
chanics, it is because they lack qualities 
which a young mechanic has no more excuse 
for lacking than a young book-keeper or 
clerk can have under like circumstances 

If our correspondent knows of instances 
wherein young mechanics, who possess the 
social and personal qualities that society de- 
mands, have been debarred from the privi- 
lege of showing that they possess those quali- 


eantile market; it is ag hes makes rapid) ties, m: ay it not be that these young men 


have been mistaken in their estimate as to 
what constitutes socicty. and have been scek- 
ing admission into showy circles in which 
really good society would find litile of either 
pleasure or profit? 

For the young mechanics who allow fecl- 
ings of the kind referred to by our corre- 
spondent to drive them into ‘‘ the grog shops 
and bar-rooms for amusement and society,” 
there is little to be said. For those of a dif- 
ferent stamp, it is more than likely that many 
will live to be thankful that in their youth 
they struck the happy medium between so- 
ciety and social trifling, and devoted their 
energies to something more important than 
making merely society men of themselves. 

Doubtless there are many young men 
whose educational advantages have not fitted 
them to appear to advantage in circles which 
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their tastes would lead them to enter. The 
young man who has such aspirations, and 
becomes conscious of his defects, has some- 
thing better to do than finding fault with so- 
ciety. 
matic and determined correction of de- 
ficiencies of this kind, and the time will 
come when he will have something to present 
which society will be glad to accept, while 
rendering a suitable return. 


SPUESTIONS & 








SWERS. 








Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
vorrectly, and according to common sense 
methods. 


(113) H. B., New York, asks: Is there a way 
to make bronze powder from scraps of gold leaf? 
A. Bronze powder is not made of gold. You can 
pulverize gold by grinding the leaves mixed with 
honey on a porphyry slab. with a muller. After- 
wards wash the honey from the powdered metal. 


(114) A. T., Portland, Me,, asks: 1. How 
much should be allowed in making a shrink fit of a 
wrought iron crank to the shaft, the diameter of 
the eye being 10’? A. Weshould say 1-30th of an 
inch if the hole and shaft were quite smooth. 2. In 
fitting a key to this crank should it fit hard at the 
sides, or at the tup and botom? A, We should 
make the key to just bear at the top and bottom, 
and to fit tightly at the sides. 

(115) J. C.B., Hamilton, Ontario, writes ; 
We have a compound engine, cylinders 19’ and 36’, 
diameter, each 30’ stroke. The engine runs at 100 
revolutions, and the boiler pressure is 100 pounds ; 
vacuum 24’. The diameter of the steam pipe is 7’. 
The cut-off on high pressure cylinder is at 10’, and 
on low pressure cylinder at half-stroke. Will you 
please tell me the horse power of engine ? This 
can only be told by applying the indicator, or by 
measuring the power in some way. It would re- 
quire a general knowledge of the construction of 
the engine to estimate the power approximately. 
On general principles, however, if the engine is well 
constructed, it will probably develop under the 
conditions named 360-horse power. 

(116) F. J. M., Springfield, Ohio, writes: 
The stand-pipe of a system of water works is situ- 
ated on a hill about one-half mile from a certain 
hydrant, A 24’ main leading from the stand pipe 
passes the hydrant at a distance of about 10 feet, 
and the hydrant is connected with the main bya 
6’ pipe. The surface of the water in the stand pipe 
is 210 feet above the level of the street at the 
hydrant. How high can a stream of water be 
thrown through an 114” nozzle connected to the 
hydrant with ten feet of 3’ hose? A. This will 
depend on the loss of head from friction between 
the stand pipe and the nozzle, which as you will 
readily see may be but little or may be a good deal. 
This we have no means of knowing. If there was 
no loss it is probable the jet would reach a height 
of about 150 feet. 

(117) B. W., Boston, Mass., writes: I am 
an apprentice learning the trade of a machinist. 1 
have worked two years in a rather rough shop, and 
sometimes I work a month at a time On sheet-iron 
work, but I bave run a lathe and planer probably 
one-half of the time. What I want to ask is, if it 
would not be better to leave and go to some other 
shop and finish my trade? A. As we understand it 
you have agreed to work a certain time to learn a 
trade, and taking your own statement for it we fail 
to see that you have serious cause for complaint. 
One year of the first two ina machine shop, at the 
lathe and planer, seems to us to be very good indeed, 
The knowledge you have, or can gain, of sheet-iron 
work will always be of advantage to you. We ad- 
vise you to do exactly as you have agreed to do, 
and the fact that you always do this will be one of 
the best possible recommendations you could have, 


(i118) L.H., New York, writes: Tam run- 
ning an engine, 12""x! 30’ at 60 revolutions, and using 
one 4x16 and one 44x16 ft.boiler. I also have to sup- 
ply steam for heating, using about 13,500 feet of 1/’ 
pipe. I have to shut the steam off the pipes about 
one-half the time, being able to keep them open 
only when the fires are in the best condition. The 
engine, which is a Corliss, does not cut off at all 


Let him apply himself to the syste- | 
| at a greater lift than from 22 to 24 feet, 


} 





| Tallman & McFadden, 607 Market st., 


sometimes, with steam pressure at 65 to 70 pounds. | 


Can you tell me of 
Pe 


The engine is in good order. 
any remedy for the trouble? 


on the engine and for beating besides. The fact 
that the engine does not cut off is evidence that it 


is overloaded. We should suppose a better arrange- 


ment than your present one would be to change | 


the pulley on line shaft so as to-run the engine, say 
80 to 85 revolutions, and then run it with the larger 
of the two boilers, using the smallest one for heat- 


ing. 


are unacquainted 

(119) J. R., Detroit, Mich., writes: A 
friend of mine claims that in a well 31 feet deep, 
placing a pump 8 feet nearer the water, that is 8 
feet below the surface of the ground, will not im- 
prove its action. What I want to ask is: 


We only offer this as a suggestion, since there | 
may be reasons for not doing this with which we | 


- . | Iton street, 
It is evident that | Fulton stre 


you have insufficient boiler capacity for the work | 


| information for steam users and engineers. 


so? A. 
water with a pump under ordinary circumstances. 
2. How far will a pump lift water? A. If every 
thing is perfeetly tight a pump will lift water from | 
82 to 33 feet, at the level of thesea. It is never | 
wise, however, to depend on the action of a pump 
The lift 
should be even less that this when practicable. 3. | 
When you Lave 60 pounds of steam on the gauge 
how do you know it is 60 pounds to the square 
inch, instead of—for instance—60 pounds to the 
square foot? A. The ordinary steam gauge 
cradhated to represent pounds pressure per square 
inch, just as a scale beam is divided to register 
pounds. It could be just as readily graduated to 
indicate pounds pressure per square foot, but it is 
not—for evident reasons—so graduated. 4. How 
do you set a spring safety valve to blow off at any 
pressure regardless of the stéam gauge. This can 
be done by multiplying the area of the 
square inches by the pressure desired, and then by 
actual experiment, determiuing what distance the 
spring will be compressed by such a weight in 
pounds. For example, you wish the valve to blow 
off at a boiler pressure of 60 pounds, and the area 
of the cross section of the valve is 8’’, multiply 60 
by 8 and you have 480 pounds as the pressure the 
spring must hold. Now if you place the spring on 
the scales and weight it down with 480 pounds, and 
measure accurately how much the spring is com- 
pressed by the weight, yon will know how much to 
compress it when over the valve, in order that it 
shall hold 66 pound pressure per square inch. 


is 


5. 


No; 81 feet is too great a distance to lift | 


| detailed written reports. 
| The Joun W. Eary Company, 


valve in | 


|}ina wise and witty way thant will be instructive to | 


When setting a valve of a steam engine how do you | 
’ Lal ~ 


tell when the crank is on the dead center? A. 
AMERICAN MACHINIST for Nov. 1878. 6. How large 
should the steam ports in the cylinder of a steam 
engine be? A. It depends on the piston speed, 


See 


With a properly constructed slide valve the port | 
may be 1-10 the area of the cylinder for a piston | 


speed of from 500 to 600 feet per minute. 

(120) J. J.B. EL, 
to know when the Report of the U. S. Commission 
to the Paris Exposition of 1878 was completed, He 
had been informed by the member of Congress 


Indianapolis, Ind., wants 


from his dstrict that the report was issued a year | 


or more ago, and no more copies are to be had. 
You have been correctly informed as to the first 
copies issued. A small number of copies were 
printed some months ago, but at a comparatively 
recent date a large and expensive edition was or- 
dered to be printed and bound. 


A, | 


The work com- | 


prises five large and elaborate volumes,and although | 
each member of Congress was entitled to receive | 


several copies it was manifestly impossible to sup- 
ply all who might apply for them. As we stated 
when noticing the work, we are indebted to the 
courtesy of Congressman R. P. Flower, of this city, 
for a copy. He was elected less than five months 
ago, but had a complete set of the volumes mailed 
us promptly upon our requesting them. If the 
member from your district is anxious to have his 
constituents receive the benefit of free government 
publications of the most valuable kind, you will 
probably find the work you seek in the Indianapo- 
lis Public Library—if otherwise, look for it in some 
junk shop. 
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Transient Advertisements, 50 cts. a line for each in- 
sertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday morning for the ensuing issue. 

We receive numerous inquiries relating specially to 
matters of private interest. While 
our friends, we would suggest, 
of two or three lines under this heading will usually 
develop the desired information easily and quickly. 











Presses & Dies. Ferracute Mach. Co., Bridgeton,N.J. 
James W. See, Consulting Engineer, Hamilton, 0. 
Presses and Dies. Ayar Mach. Works, Salem, N. J. 


desirous to oblige | 
that an advertisement | 
| street, 


| 


| 


| train in the Bethlehem Iron Works. 


Steel Name “-—e a - cts. per letter; Steel Fig- 
ures, $1 per set. W. Sackmann, 59 V ine street, 
Cleveland, Ohio. 


J. E. Kelley, New Haven, Conn., a roofer of long 
| experience, writes to T. New, 32 John stre et, N. Y 
Your _— cess for manufacturing Prepared Roofing 
| is perfect, giving entire satisfaction. 

“Patent Binder’ for the AMERICAN MACHINIST 
| holds 52 weekly issues in good shape. Sent to any 
address by mail for one dollar. We can furnish 
Volume 3 of the American MACHINIST, containing 
the full 52 issues of 1880, neatly bound in cloth, 
ready to ship by express, for four dollars. Unbound, | 
three dollars. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton Street, New York. 

Ealy’s “Blue Book,’-—Special classified list of | 
Machinists, Machinery, Railway, Engine and Boiler 
Makers supplies, etc., with financial sti inding and 

paying qualities of all dealers and manufacturers. 

Much more convenient and reliable than any other 
work of the kind published. We also furnish full 
Price $30 to July 1, 1882. 


New York or 79 Dearborn street, Chicago, Il. 
“Extracts from Chordal’s Letters,’ the 


interesting mechanical book published. 
variety of mechanical and business topics treated | 


most 


old and young mechanics, and interesting to every- 
body. Asmany as 150 copies have been sold in a 
single shop. Over 40 Humorous illustrations ; 
pages, 12 mo. Price, $1.50 per co 
any address. AMERICAN MACHINIST 
96 Fulton St., New York. 


Pe 
*>UBLISHING Co., 











Lewis White will erect a manufactory of 
proved horse shoe nails, at North Hanson, Mass. 


im- 


The Reliance Machine Works (E. P. Allis & Co.), 
Milwaukee, Wis., are being considerably enlarged. 

The La Belle Iron & Nail Co., of Wheeling, West 
Va., will erect a blast furnace at Birmingham, Ala. 

D. F. Coughlan, Holyoke, Mass., will enlarge his 
boiler shop. 

The Gray Iron Co., of Chica go, have added a 
brass and bronze foundry to their works 

Cofrode & Saylor, bridge builders, of Philadelphia, 
Pa., have purchased a five-acre tract at Pottstown, 
Pa., upon which they will erect iron mills. 

The J. R. Torrey Razor Co., 
will erect a shop 126x42 feet, 
June. 


Worcester, Mass., 


The Inman Company has decided to build 
$1,500,000 cotton factory at Athens, Ga. They will 
have an abundant water power. 

The Moline (Ills.) Plow Co., has donated $1,240 
worth of agricultural implements to the sufferers 
by the Michigan fires. 

Thomas Douglass, of Youngstown, O., is making 
arrangements to build a machine shop in Warren. 
—Industrial World. 

Ellis & Lessig, Pottstown, Pa., will erect a 60x100 
foot iron foundry in connection with their machine 
shop. 

James Moore, Philadelphia, has casta roll 48” di- 
ameter, and weighing 74,000 pounds, for a blooming 
It is probably 


the largest ever cast in the United States. 


The Niles Tool works of Hamilton, Ohio, have 


| just opened an Eastern branch warehouse at 22 So. 


'6th Street, Philadelphia. 


E. V. Douglas will be in 


charge. 


A company is being organized in Cleveland for 
the man facture of machinery for the transmis- 
sion of power, under the patents of Mr. John 
Walker. Mr. Joseph B. Perkins is one of the stock 
holders.—Trade Review. 

The Monsanto Steam Generator Co., 95 Liberty 
New York, are building several of their 
new water tube boilers on order. Tests will soon 


be made of this generator. The contracts are 


| being filled by Kelly & Ludwig, Philadelphia and 


Alfred Wilkinson, Expert Tests of Steam Engines 


and Boilers, 123 N. 4th St., Phila. 

Latest and best books on steam Engineering. 
Sena stamp for Catalo,rue. F. Keppy, Bridgeport, Ct. 

Foot Power Machinery, for workshop use, sent on 
trialif desired. W. F. & Jobn Barnes, Rockford, II], 

C. Hoadley, Engineer and Expert, 29 High St., 
cor. Federal, Boston, Mass. 

For circular of Bailey’s Portable Hoists, cheapest, 
best, send to L. Hoffnan & Co., 229 River st.,Cleve- 
land, Ohio. 

Machinists’ Bench Tools; largest stock in the Uni- 
ted States. Send for Mac hinist ¢ ‘atalogue,212 pages 
Philadelphia. 

Can any one give information regarding the Dun- 
bar style of piston packing? Address, Civil Engi- 
neer, care AMERICAN MACHINIST, 96 Fulton st.,N. Y. 

Who are the manufacturers of the “ Belknap 
Patent Bolt and Rivet Machine?’’ Address, Marsh, 
care AMERICAN MACHINIST, 96 Fulton st., N. Y. 

Where is the office ofthe ‘‘ Multicharge Gun Co.?” 
Address, F.©., care AMERICAN MACHINIST, 96 
New York. 

Who makes, in America, 
manufacturing the small 
mechanism of pianos? Address, 
Hamburg, Germany. 

Is there an anti-friction durable metal in use that 
can be successfully used for small bearings without 
the use of a lubricating substance? Address, 8. P., 
care AMERICAN Macuinist, 96 Fulton st., N. Y 

*How to Keep Boilers Clean,”’ and other useful 
Book 
Hotchkiss, 84 


special machinery for 
wooden parts of the 
M. Wilczynski, 


sent free by the _pasmenee, Jas. F. 


John Street, N. 


‘* slide Valve Ge sare,” by Hugo Bilgram, published 
by E. Claxton & Co., Phila., describes the easiest 


method known for correctly proportioning slide 
valves, link-motions and cut-off gears; price, $1.00. 

Russel) & Struthers, Wax Process for making out- 
line engravings. Specimens each week in the 
AMERICAN Macuinist. We also do Map Engraving 
with best facilities. Russell & Struthers, 59 Park 


1, Is this | Place, New York. 


New York. 

The Holyoke, Mass., Water Power Co., has put 
in two steam engines at its Cabot street Mill, of 150- 
horse power each, from the works of the Hartford | 
Engineering Company. They will be 
the mill when the water wheel is out 
when the water is out of the canal. 

G. M. Marshall & Son, Kilbourn City, Wisconsin, 
have issued an illustrated catalogue of their Jonval 
Turbine Water Wheel, which, in addition to its use- 
fulness to those wishing to purchase water wheels, 
contains quite a number of useful tables and rules 
for millwrights and mechanics generally. This firm 
manufacture a large line of machinery in addition 
to water wheels. 


used 


of 


to run 


order, or 


The stove foundry building of the Phillips & But 
torff Manufacturing at Nashville, Tenn., 
immense proportions. The works are enclosed ina 
four-acre lot and have a floor space for manufac- 
turing purposes of 24,000 square feet. 
and warehouse space is 54,000 square feet. The 
company has eighty-six men in its employ at the 
present time, and will have about 200 when in full 
blast.—Journal of Commerce and Manufacturers Re- 
cord, 


Co., is of 


We learn from the Moline Review-Dispatch that a 
new wagon manufactory is to be started in Rock 
Island. A company is to be organized with a capital 
of $150,000 as a basis of operations, 
parties in the new enterprise are Frank Ill, Weyer- 
hauser & Denkman, W, E. Brooks, George Wagrer, 
I. Huber, C. Spiedel, F. Ludolph and David Don. 


The site chosen for the new shops is between the | 


two cities, Moline and Rock Island, but just over 
tbe line in the latter city, where shipping facilities 
are first class and there is plenty of room for the 
| works to expand, and for homes for empleyes 


51 Chambers street, | 


A great | 


320 | 
by mail, to | 


to be occupied in | 


The store | 


The leading | 


| Ov er $100,000 of the stock is already subscribed, and 
the balance will soon be made up. 

The Chicago Car Wheel Works of J. H. Bass re- 
cently cast for the Union Iron and Steel Co., the 
foundations for a steam hammer weighing thirty 
tons. It took exactly seven minutes for the molten 
stream to run from a large tank into the mould, 
which had been prepared with especial care to re- 


ceive it. This is said to be the largest casting ever 
made by any one firm in any city west of Pitts- 
ae Railway Review. 


Manning, Maxwell & Moore, 
New York, write us: 

We are engaged now in collecting matter fora 
fine Illustrated Catalogue of Railway and Machin- 
ists Tools and Supplies, and intend to make it one 
of the most complete and interesting works of the 
kind ever published It is our intention to have it 
contain cuts and lists of all well known tools and 

appliances for boilers, engines, etc., and we shall 
| ine orporate many articles that we never expect to 
sell, but it will afford our customers a reference 
book that will be complete. Any of your readers 

who desire their goods to be illustrated in our book 
| will please send us duplicates of price lists and 
| when ready we will call on them for electrotypes. 


111 Liberty Street, 


wy 


In our issue of March 1882, we undertook to 
| notice a change of title in the business of Frank H. 


| Pond, 707 & 709 Market Street, St. Louis, Mo., but, 
} as it now seems, got things somewhat mixed. We 


|should have said, that Mr. Pond will continue to 
j}act as the western representative of the Steam 
Pump business of Henry R. Worthington, New 
York, doing this business under Mr. Worthinton’s 
name, as formerly. Mr. Pond’s other business will 
hereafter be transacted under the name and style 
of the Pond Engineering Co., at the same place, 
without change of management. The object of 
making this change in title is to prevent confusion. 

At the works of the Pittsburgh Steel Casting Co., 
;on the 2d inst ,a piece of work was performed 
which will attract no slight degree of attention 
} among iron and steel workers 





it was the making 
of the largest Bessemer steel casting ever made in 
this country. The casting was a cog-wheel, to 
| form part of a blooming mill for their own works, 
and will weigh, when turned and 


16,000 pounds 


| 

| 

| 

} 

| finished, over 
} The same works have heretofore 
made crucible steel castings of three or four tons 
weight, but nothing at all approaching this in size 
has been cast of either 

| 

| 

| 


grade of steel.—/ndustrial 


World. 

The new works of the Northwestern Horse Nail 
Company are to be located at Brighton, Ils., and it 
|} is expected that the establishment will be in run- 
| ning order by July 1, The buildings are to be of 
| brick, will cover about 75,000 square feet of ground, 

and are to be situated so as to forma hollow square, 
The two large buildings will be 80x350 feet, the 
buildings connected thereto will be 80x86 feet, leay- 
ing a yard 160x186 feet, and side railroad tracks, 
will be so arranged that the iron for the mill will 
be received at one corner of the square and the 
nails deliyered at the other. <A 75-horse power 
engine, and a battery of five boilers of 100 horse 
power each, including 80 to 100 forging machines 
and 50 to 60 finishing machines will be added. Two 
hundred and fifty men will be given employment, 
and the capacity of the works will be from 2,000 to 
2,500 tons of manufactured nails per annum.—Com- 
mercial Bulletin 


Since moving into the new factory the Crosby 
Steam Gauge and Valva Company, 97 Oliver Street, 
Mass., have beenextremely busy. The fac- 
tory is well stocked with new and the latest im- 
proved brass finishing lathes and special machinery 
for manufacturing their Standard 
gauges and dies are used in connection with a most 
admirable system of a duplication of parts, They 
have just made a new test gauge which for accura- 
cy and excellence of workmanship,in our judgment, 
never been excelled. The bearings are all of 
nickel as hard ascan be worked, and when placed 
in an exactly vertical position the pointer remains 
at zero, but the least movement in either direction 
will cause a deflection of the pointer. Other tests 
| to which it was subjected proved conclusively that 


Boston, 


specialties, 


has 





| there was practically no lost motionin the bearings 
j}and connections. This gauge is graduated advane 
ling by single pounds to 240 pounds. The inner 
| circle is marked to show the height of a column of 
water, to give the different while the 
outer circle shows the temperature of steam at the 
different pressures upon the dial. 


pressures, 


Vaile & Co., Dayton, O., have materially 
enlarged their steam pump works and are running 
over-time to fill orders. They have made many im- 
provements in their patterns during the last year 
is their new improved removable 
| water cylinder. In the present arrangement the 
| water box of 7-inch stroke will admit a removable 
|} cylinder of from 3” to 10’’ stroke will 
jadmit of from 4’ to diameter cylinder; 14’ 
and 18’’ stroke will admit from 614” to 914” or 8” 
to 12” cylinder; larger sizes in same propor- 
tion. The benefits of this removable cylinder are 
} particularly applicable for railway water service, 
as the railway company can select the steam cylin- 
| der and stroke for the average duty of their water 
| stations, and by varying the size of the removable 
| water cylinder can have all their pumps inter- 
| ol hangable in every part, still doing their heavy or 
light duty of any station on the line. As, for ex 
ample, for stations of light duty use larger remova- 
ble cylinder and for heavy duty use smaller. An- 
| other benefit this removable water cylinder is 
that in case it should need reboring it can be re- 
moved and another inserted without changing any 
connections or stopping the pump to exceed one 
hour, and the cylinder can be rebored at their leis- 
ure ready for any other pump which may need Jit. 
| —The Railway Review, 


| 

| 

| Smith, 
| One especially 


544” bore; 


wei 
4) 


bore 
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Machinists’ and Engineers’ Supplies. 
New York, March 23, 1882. 
Some of the dealers report business as good at 
present as atany time during the past year, while 
others begin to think business is dull, but on the 
average we believe there is no reason to complain 
The manufacturers are yet belrind their orders but 
are catching up. 
Hill, Clarke & Co., 36 and 38 Oliver Street, Boston. 
Mass., have just issued a new illustrated catalogue 
of 152 pages, containing indexed descriptions of 
leading modern improved iron working machine 
tools, with detached parts and separate appliances, 
also, steam hi immers and wood working machines. 
Heald & Morris, manufacturers of the Heald & 
Sisco centrifugal pumps and horizontal engines, 
Baldwinsville, N.Y., have just issued the eighteenth 
and revised edition of their illustrated catalogue. 
This edition of 102 pages. contains indexed descrip 


tions with illustrations of their specialties together 


with a list of testimonials. 
—— be 
Iron and Metal Review. 

There is still an uncertainty prevailing in refer 
ence to future developments in the Pig Iron market 
therefore the transactions continue to be of a hand 
to mouth character, and the dealers begin to com- 
plain of general dullness. We quote : 

Foundry No. 1 at $26 to $26.2 50; Foundry i a 











$24.50 to $25; Grey Forge, $22.50 to $2 Mer 
chants bar, active with no change in prices. 

The market for Foreign Iron remains dull 
with small sales. We quote Gartsherrie at 
$25.50 to $26; Coltness, $26 to $26.50; Glengar 
nock, $24.50 to $25; C arnbroe, $24.50; Eg atom. 
$23.50; Summerlee, $25.50. Prime Wrought Iron 
Scrap is dull at $33, prime selected from yard. 
Market for Copper nominal. We quote Lake 
Superior at 1%c. janca Tin, 29¢c. Straits and 
Malacea, 25c. Australian and Billiton, 2lgc. to 
234e. Spelter, Sy onsere, 534c. to Sige. Refined, 8c. 
to s%c. Silesian, 5%4c. Lead, 4%-10c. Antimony, | 
13c. to 1434c. for Forelan, and 13'4c. for Nevada, | 

- —— 
= 
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* Situation and Help” Advertisements, 30 cents a 
line, each insertion. About seven words make a line, 
Copy should be sent to reach us not later than Thursday 
morning for the ensuing issue, 


Wanted—A good Machine Blacksmith, and 3 or 4 
good Machinists. Address, Eagur Iron Works, 
Des Moines, Iowa. 

Wanted—A foreman to take charge of 
men in a machine shop on special work, 


50 to 100 
Address, 


** H.,”’ box 11, office AMERICAN MACHINIST. 
“Wanted —Two or three good lathe and planer 


hands; none other need apply. Torrington Manu- 
facturing Co., Torrington, Conn. 

‘An Analytical and Technical Chemist of experi- 
ence desire s an engagement. Good reference 
Address, *‘ Chemist,” cure of AMERICAN MACHINIS r. 

Wanted—By a general machinist, a position 
where integrity and strict attention to business 
will meet with an equivalent. City or country. 
“D.S.” Box 8, AMERICAN MACHINIST, 

Wanted—Situation as foreman or as tool maker 
by machinist of 20 years experience. East & West 
references, ete. Address until April 6, Le ae. 
Box 2, care AMERICAN MAcutnist office 

Wanted—Three good tool makers who can make 
tools for brass and iron fittings. Go¢ 1d wages and 
yermanent employment given. Apply in ¥ rson or 
»y mail to ** Tuk JoeL HaAyYvEN Brass Co.,” Lorain, 
Ohio. 

Foreman Wanted —By a firm engaged in the man- 
ufacture of Steam Engines, Rolling Milland Mining 
Machinery, must be ste ady, industrious and sys- 
anc 


tematic. State age, experience salary. Ad- 
dress, A. J. Nutrinag & Co,, Chicago, Ils 


Wanted —A man thoroughly experienced in Port- 
able and Traction Farm Engine building, to design 
and superintend building them. Address, stating 
experience and references, JouN S, DAvIs’ Sons, 
Davenport, Iowa. 

Agents wanted, familiar with machinery and en 
gines, to solicit consuming trade in the New Eng 
land States, New York and New Jersey, for Cylin 
der Lubricating and Engine Oils. Address with 
references, ** Oils,” 120 Maiden Lane, New York. 





Horizontal Engine, Plain Slide Valve, 20 by 48 for 
sale. Atlantic | Steam Engine Works, Brooklyn, Nie 
oe 


FOR SALE. 


Wheel Quartering aie 
Wo. SELLERS & Co, Address, 

BALDWIN LOCOMOTIVE WORKS, 
PHILADELPHIA. 


inade by 


COOKE & CO.., 


FORMERLY 
CooKE & BEa6s, 


Dealers in MACHINERY AND SUPPLIES. 
Cortlandt Street, New York, 
AGENTS FOR 


The Waters Pertect Gavernor, 


Having Adjustable Speed, Automatic Safety 
Stop, Sawyer’s Lever, and Solid Composi- 
tion Valves and Seats. 


6 





ALSO, 


SUPPLIES | 


For Machinists, 
Mills, 
Mines, &c. 


Railways, 


Please send for cir- 
cular and state that 
you saw the adver- 
tisement in this 
paper. 








A. M. POWELL & C0,., Successors to 


WIGHT & POWELL, Worcester, Mass., U.S. A. 





©S-woopguB%.’ 


Iron Working M: schinery. 


Holland & Thompson 


Troy, N. Y. 
Manufacturers of the 


HOLLAND 


LUBRICATOR 


For lubricating the valves & 
i cylinders of steam engines 
Operating with down. 
j ward visible drop. The 
Principle of this Lubricator 
lise entirely new ;being the only 
one manufactured operating 
with a downward visible drop, 
, and does not conflict with ary 
| other Patented Lubricator. 
Protected with _ Letters 
j Pate nt, granted July 5, 1881 
4°: ®&”~ A saving of from 50 to 9) 
per cent. in cost of oils 














ENCINES 
And BOILERS, 


5 to 25H. P. Parts duplicate 
and interchangeable, specially 
adapted to run Electric Light 
Machinery. Send for Circular. 
SKINNER & WOOD, Erie, Pa, 











ortab 08 eam inp 
one RP Gere E icine 
SEND F NO FOR CIRCULAR PRICELIST 


PETERWALRATH 
. CHIT TENANGO.N.Y. 













MORE THAN 13,000 IN USE, 
Adapted to 


Send for New Illustrated Catalogue, 


GEO. 


S88 Liberty Street, 
NEW YORK. 


Every Situation. 


F. BLAKE MANF’G CO. 





44 Washington St, | 
BOSTON. 





- THOMAS D. STETSON, 
PATENT SOLICITOR & EXPERT, 


No. 23 Murray St., New York. 





AND & POWER SHAP. 
ING MACHINES, Full 
length of stroke 6 in, May be 











Automatic cross 
feed, with 6 in. traverse. Ver- 
tical adjustment of table, 


d-sired 


1e 
For fuil particulars apply 
to 


BOYNTON & PLUMMER, 
Worcester Mass. 


PADLEYS CUSHIONED HAMMER 


BRADLEY &COMPANY oYR 
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WE CHALLENGE THE WORLD FOR ITS EQUAL | 
RUPE WER & DUNW, 
Schuylkill Falls, Philadelphia. 






_Patentees and Sole Manufacturers of the Excel- | 
sior Steel Tube Cleaners. $100 perinch. Most lib- | 
eral discounts to dealers. Send for circular. 





SAASAS SA 
ul LIBERTY st NEW YORK 


MANUFACTURERS OF 


STANDARD MACHINE SCREWS. | 





“THE DEANE 


ERY 





99 STEAM PUMPS "Stavi 


CE. 








Send for New Illustrated Catalogue. 


20% 


The Deane Steam Pump Co. 


HOLYOKE, MASS. 





92 & 94 Liberty St., 


New York. 


PAYNE’S AUTOMATIC ENGINES, 


54 Ojiver St. 226 & 228 Lake St., 


PRIRBATRN GRATE-BAR 





Boston, Chicago. 














a anon cambasin Of Coal and Is Gases, 
az Saving in Fuel. Burns all kinds. In- 
~ =. aie R , creased capacity of Furnace, A Ven- 
eack ‘deeds. Vertical Portable. tilated Grate-Bar. No New or Pe- 


cullar Boiler Setting. A Simple 
Device for Economy. 


The Fairbairn Manufacturing Co., 


Reliable, durable and economical, will furnish a 
horse power with VY less fuel and water than any othe? 
engine built, not fitted with an automatic cut-off. 
Send for illustrated Catalogue c. ¢., etc. for informa- 
tion and prices. BB. Ww. PAY NE & SONS, 272 PURCHASE STREET, 


Box 1230, CORNING, N. Y. | P. O. Box 3348, BOSTON, WASS, 


THE CAMERON STEAMPUMP 


Is the Standard ef Becellenee 


AT HOME AND ABROAD. 
THE A.S. CAMERON 


STEAM PUMP WORKS, 


Poot of East 23d Street, New York, 


H. PRENTISS & COMPANY, 


No..42 Dey Street, New York. 


P. 0. BOX 3362. 











DEALERS IN 


MACHINISTS’, MANUFACTURERS’ 
AND RAILWAY 


Tools & Supplies. 
DAVIDSON STEAM PUMP CO. 


OFFICE AND WORKS: 


41 to 47 Keap Street, Brooklyn, N. Y. 


MANUFACTURERS OF 


THE M. T. DAVIDSON 
Improved Steam Pump, 


Warranted the Best Pump Made 
for all Situations. 


be KELLY & LUDWIG, Agents, 49 and 51 North 
4 Tth St.. Phila.. 97 Liberty St. New York 


WESTON’S PATENT 
SAFETY 


CRABS ano WINCHES. 


Load Always “SELF SUSTAINED” 


AND 
Can Never **RUN DOWN” 
HANDLES CANNOT FLY BACK, 
ACCIDENTS IMPOSSIBLE, 













MADE ONLY BY THE 


_ Yale Lock Mfg. Co. 


OFFICE AND WORKS: 


STAMFORD. CONN. 


SALESROOMS : 


NEW YORK—53 Chambers Street. | PHILADELPHIA—507 Market Street. 
BOSTON—224 Franklin Street. CHICAGO—64 Lake Street. 


10 Page Illustrated Catalogue of Light Hoisting Machinery sent free on application. 


Beits Machine Co., 


WILMINGTON, DEL. 
MAKERS OF 


MACHINE TOOLS 


AND 


IMPLEMENTS 


FOR 


STANDARD MEASUREMENTS, 











** Flat-bar’’ Pattern. 


“Crescent”? Pattern. 
EXTERNAL ANO INTERNAL CAUCES. 
Any Size trom 1-4 inch to 6 inches, 
SEND {FOR CIRCULAR 
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NICHOLSON FILE CoO. 


SOLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 
FILERS’ TOOLS and SPECIALTIES. 
“Nicholson File Co’s” Files and Rasps. 
-*Pouble Ender” Saw Files. File Brushes, File Cards. 
“Slim”? Saw Files. Surface File Holders. 
**Racer”? Horse Rasps. Vice File Holders. 
Handled Rifflers. Stub Files and Holders. 
Machinists’ Scrapers. Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. I., U. Ss. A. 


MANNING, MAXWELL & MOORE, 


(FORMERLY 


Also. 





H. S. YWEANNING & CO.) 


Manufacturers of and Dealers in all kinds of 


Railway ant Machinists’ Tools and Dugpliss, 


lll LIBERTY ST., NEW YORK. 


AGENTS FOK 
The Consolidated Safety Valve Co. Midwale Steel Co’s Tires, Axles, Forgings 
Morse Twist Drill & Machine Co's e 
Taps, Dies, Screw Plates, &c. 


and Castings. 
Huntington Track Gauges. 
The Hancock Inspirator Co. Saunder’s Corrugated Copper Packing 
and Gaskets. 
Hoopes & 


Washes, Lag 


Worcester Machine Screw Co. 
Brady’s Emery Grinding Mach’y. 
Hi. B. Bigelow & Co’s Engines 

and Boilers. 
Smith’s Hub Friction Clutches. 
Keystone Portable Forge Co. 
H,. B. Smith Machine Co, 
S. MANNING. EUGENE L. 


Townsend's Nuts, Bolts, 
Screws and Rivets, 
Betts Machine Co’s Gauges, &c. 
Niles Tool Works, Machine Shop 
and Car Tools. 
Westcott’s Lathe & Drill ( hucks 


HENRY MAXWELL. CHARLES A. MOORE 








Successor to L. B. EATON & REXFORD, 


MECHANICAL ENGINEER & EXPERT, 
11 NORTH 6h ST, PHILADELPHIA. 


Importer and Manufacturer of and Dealer in all Des. | 
criptions of 

TOOIS. 

Will foie Informs ation, Quotations, etc., of TOOLS 


and MACH . The only Exclusive and Practical 
TOOL STORIE: in Philadelphia. 


IMPROVED CRANK PLANER, 


MADE BY 
R, A. BELDEN & 00. 
DANBURY, CONN, 


A valuable tool for Die 
Work and other planing! 





Toughkenamon, 
Chester Co. 
Pa, 


stvi0.18Hl 
‘re KT 








Saye] aulsuy 








Punching Pregses 


AND SHEARS. 








requiring a short and rapid | Power, Foot or Hand, all 
or variable stroke. sizes. Also, Upright 
Planes 16 in. re Gender 23 
high and wide, and Power 
has 12 in. stroke, ' 
with quick return Drill Presses, 
motion. Has steel 
screws, wrought h : Large and Small Sizes. 
handles, ne cut -—. 
gears) ant yin-|™ ita Ni 
pear Power es ‘. Peerless Punch aud Shear ¢ 

- 2a 119 Liberty St., New York. 





AKRON IRON com PANY, 








or FE, P. BULLARD, 


General Eastern Agent. 











THE 


AL HORTON & SON C0 


WINDSOR LOCKS, CONN., U.S. A. 


Only Manufacturers of the Universally used 


‘HORTON 


Lathe and Car Wheel 


CHUCKS. 


Car Wheel Chucks 
From 30 to 42 in. 


sold in the market, and, as a consequence, is admirably adapted for 
MANUFACTURE 


LINE AND COUNTER SHAFTING. 5th.—The surface is composed 
of MAGNETIC OXIDE OF IRON, forming a superior journal o1 
Lathes and Planers, 
FROM THE LATE WOOD, LIGHT & C0.’S PATTERNS, 


Superior to any shafting in market for the following reasons, viz.: 
ist.—It is perfectly straight and round. 2d.—It can be rolled ac 
curately to any desired gauge. 3d.—It has the beautiful blue finish 
of Russia Sheet Iron, rendering it less liable to rust or tarnish than 
shafting of the ordinary finish. 4th.—It will NOT SPRING or WARP 
PO LI S H E D bearing surface. 6th.—It is made of superior stoe 
| Sizes made from % to 3% inches, advancing by sixteenths. Price 
| mate, with references and other information, furnished on application 
* oO 
AKRON IRON CO., Akron, O., Sole Manuf’rs, 
{4 Dey Street, New York, 
laving formerly been a contractor in bending the 
same, will give first-class work to all who 
favor me with their orders. 
j ~ 
EDDY’S TWIST DRILL GRINDER 
Will Grind 


IN KEY SEATING like most of the other manufactured shaftins 
JOHN H. WRIGHT, ee Gann 
accurately 





Twist or 
Flat Drills. | 





w.4 a The o ay chucks made 
5 ” 1at use the patent jaw. 
end for with hoth face and bite 
oe oO tw? "rou Tr" Vy 
Circular. tee sund perfectly 





te send fur 


illus- 
trated Catalogue 


D.SFOOT, Sole Ag’t, 101 Chambers St., N.Y. | 





JAMES 








HARRISON ACMAAGE “THE SAFEST” 


Adapted for all Steam Purposes. 


Merits have been proved pei, | ten to fifteen years con- 
stant use by such concerns as Cheney Bros., South Manchester, 
Conn.; Wallace & Sens, Ansonia, Conn. ; Wampanoag Mills, 
an’ xtamoe Mills, Sagamore Mills, Fall River, Mass.; Sears’ Build: 

Boston, Mass.; Brown & Sharpe Mfg. Co., Providence, R.I.; 

Any. ig & Co., Tiffany & Co,, New ¥ York; Stevens’ Institute, 
a. oW.3 atthiessen & Wiecher’s Suge ar Retinery, Jersey 
~ City, N. 33 Na. ‘Sellers & Co., 8. 8S. White, Daniel Allen, Jno. 
Gardiner & Co., Phosphor- Rronze Smelting Co., He anry Bower, 
Evening Bulletin, Saturday Night, Philadelphia, Pa. , and nume- 
rous ot hers. 

Franklin Institute Medal pwerded for ay PERIORITY OF 
EVAPORATIVE EFFICIENCY, ECONOMICAL CAPACITY 
FOR G me RATING STEAM AND DYNAMIC VALUE OF 
STEAM. Easily transported on mrle back. Send for Descrip- 
tive Catalogue. 


HARRISON BOILER WORKS 
/ 15th and WOOD STS., PHILADELPHIA, Pa. 
LAMBERTVILLE IRON WORKS, 


A. WELCH, JR. 
Manufacturer of 








C. W. LeCOUNT, South Norwalk, Conn. 
LE COUNTS HEAVY STEEL Dpoc, 


With Steel Screws. Lathe Made and Hardened. 
This Dog is very heavy, and 








No. ,, 
is warranted not to break Ss. « tf +3'2---- nae 
with any work. tum * 8...58% °° :70 
so ee 7 
Se OR .80 
58 *& &1 "80 
SE * 71198" 195 
oe 2 eee a 9% 
S Se cae 
oa “Riie* <<. Neue 
so STpea" ... ie 
Ss * “939 «Te 
S 6 “(914 "om 
So 1421-9 527" 160 
=—s “ 16.38 te -. 1.80 
Vio | —— | ak “16.312 ..° 200 
j — ; See eS °RA4 !* Le 
BR S18 41a% 220) 300 
AUTOMATIC STEAM ENGINES, S 8 wall ep 19 Dogg’ 
Also, Plain Slide Valve Engines. eS No ae Iain poem te 
Send for Circular. LAMBERTVILLE, NEW JERSEY, 3s noes s 6.00 
> mn € ¢ 

o No, 1 88in.... .50 
4a “9 1a ooo ae 

a4 ee 
THE HAWKINS pe fyerc 2 
ao “6:1 « :80 
HIGH SPEED ge ge 
an “1 ie .10 
N JF) % > il. LSA... 195 
: Se hc 
® ® % oS Small set of 8 Dogs 

ectric lg I n ine € * from 53 te 3 iuebes, 

oe . a 

j & DNo. 14..2 1-3in...81.60 
oa. 158 eats F 
Gives the Most Regular Speed. Ba «ia ie 

& Eset c of 12 Mes 38 to 4 





Adopted by three Companies of high standing. 
Light to fifty Light Engines now on hand 
ready for delivery, warranted. 


GARDNER C. HAWKINS, Fhngineer, 
36 Oliver Street, Boston. 
THE 9 DRILL CHUCK 


The Strongest, most Simple 
and greatest Capacity of any 
in the market. Sold by ail 
first-class Machinists’ Supply 
Stores. Manufactured by 


* CHAS. H. REID, 


DANBURY, CONN. 


Ten inches, $15.00 





PECIAL MACHINERY, TOOL 
MADE BY 


S. MeHENRY 


927 FILBERT ST., PHILADELPHIA. 
Fine Work Generally Solicited. 


T. NEW’S PREPARED 


ROOFINC. 


For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free, 
Agents Wanted. T. NEW, ‘3 John Street, New York, 


The Steam Pumps 
Made by VALLEY MA- 
CHINE CO., Easthamp- 















ton, Mass., are the 
Best in the World for 
Boiler Feeding and 


other purposes. 





GEORGE WESTINGHOUSE Jr., Pres't. RALPH BAGALEY, Sec. & Treas. H. H, WESTINGHOUSE, Sup't. 


_ WESTINGHOUSE MACHINE COMPANY, 


Liberty Avenue, 24th & 25th Streets, Pittsburgh, Pa., U. 8, A, 


gg ATURE zy Lip, “eg SUE IRE 22 ppy “i 


Will pulverize more 
Only needs an examination to ore, limestone, &c., in a given time 
commend it. than any known machine 
THE STRONC PURIFIER AND HEATER, 
A reliable device for cleansing and heating feed water for boilers. 
DAMASCUS BRONZE, 
A recently discovered composition, especially adapted to locomotive and car journals. 


FULL_INFORMATION FURNISHED ON APPLICATION. 
2 ee 
Foundry, Machine & Boiler Works for $ Bale 














EN 
AT 10 x CITY, low \ | S_PA PR NT PACKING 
on account of failing health of Proprietors. Large 
brick shops doing good growing business Best | RFECTJOINT 
chance in the West Address | HN ST. NY,. 
J. P. DENNIS & CO., Sioux City, Towa, | 








OUR WORKSHOPS, Pattern and Brand Letters. 


Factories and Warehouses. doer PePAWAl —_ 
Fire-resisting Arrangements. By B 
E., with 15% illust ms of the most improved 
ire, hvicn-4 ary i be vant sting t arrangements. 8vo, VANDERBURGH, WELLS M4 CO. 
cloth, $3.50, Free by mail. 
Y b) >, , . 
F&F. ¥. SPAN. 448 Rroome treet, N. Yo | Cor. Fulton & Dutch Sts., New York. 





FOR ALL PURPOSES AND OF ALL SIZES. 


SPECIAL PATTERNS 


For Railway Water Stations, Ou Pipe Lines, Hydraulic Elevators, &e. 


HENRY R WORTHINGTON. 


+ 239 Broadway, New York. Boston Offiee, 70 Kilby Street. 
St, Louis Office, 707 Market Street. 






\f WORTHINGTON STEAM PUMP. 
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THE 


BOSTON BLOWERS 


AND EXHAUSTERS, 


WM. T, BATE & SON, 


CONSHOHOCKEN, PENNA. 
Manufacturers of 


BATE'S 
PATENT 
p TEAM 


Generator, | 


The most Economical, Reliable and Durable. 






L 


INTERCHANGEABLE. 





ALL, PARTS 






A large number of these boilers in use in the best 
establishments and institutions. showing Splendid 
Resuits in the way of economy, efficiency, dura- 
bility and convenience of cleaning. We refer to 
parties using Write for particulars. 





Dowel Machines, 
Band Saws, Rotary cnd_ %ta- 
tionary Bed Planers, and Buzz 

laners, Jig aws, Variety 
Moulding Machines, W ardwell’s 
Patent Saw Bench, Pattern 
Makers’ Lathe, Boring Ma- 
chines, Waymoth Lathes and 
Gauge Lathes. 

Also, a large stock of Second 
hand Machinery consisting of 
Machinists’ Tools, Woodwork. 


vas fcr particulars, ing Machinery and Engines 
Addre I é on and Boilers. Send Stamp for 


WER co. BOSTON MASS. | new illustrated a Just out. 
BOSTON BLO : : | ROLLSTONE MACHINE CO., 45 Water St., Fitchburg, Mass. 


Over Sixty Styles 
and sizes. | 














— Regulators ..and .,Gage . Cock@ | - - 
MURRILL & KEIZER, BALTO. Osgood’s Combination Dredge. 














TEAM PUMPS, AIR COM.-| 
kK pressors, Friction Hoisting Engines, | ei : 
Vacuum Pumps and Condensers, General | Sees Fe ee ee a a. — 
. Machinery, Steam Engines. Capacity to ie i 


‘ 5 A | comparative strain sheets, &c., furnished. 
bore cylinders 110 in. diameter, and turn | OSGOOD & MACNAUGHTON, Albany, 
Fly Wheels of 24 feet. N. ¥ 
| Troy, 


Y., successors to Ralph R. Osgood, 
N. W. 

The Norwalk Iron Works Co. 

SOUTH NORWALK CONN. 


"tm THE DUPLEX INJECTOR. 
ECLIPSE ( 


THE BEST BOILER 
FEEDER KNOWN. 
) Not liable to get out 
PORTABLE AND of order. Will lift 
TRACTION water 25 feet. Always 
delivers water hot to 
ENGINES. the boiler. Will start 
when it is hot Will 
Stationary feed water through a 
Engines, heater. Manu fac- 
fron and Steel tured and for sale by 
Boilers, 
Portable Circu- 
lar Saw Mills. 
Threshers and 
Separators. 












JAMES JENKS, 
Detroit, Mich. 


THE 


GARDNER 


COMPENSATION 


GOVERNCR, 


Unequaled for accur- 

acy, safety, conven- 

ience, durability, work 

manship and design. 
Address, 


ROBERT W. GARDNER, 
QUINCY, ILL. 


Nev York Agents, JAMES BEGGS & C0., No. 8 Dey Street. 


SHEPARD’S CELEBRATED 
$60 Screw Cutting Foot Lathe. 


Foot and Power Lathes, Drill Presses, 
Scrolls, Saw Attachments, Chucks, 
Mandrels, Twist Drills. Dogs, Calipers, 
“Sun Light’? Gas Machines, etc. Send 
for catalogue of outfits for amateurs or 








Send for Catalogue and say where you saw this. 


FRIiIcrH dg Co.- 


Waynesboro, Franklin Co., 


E. GOULD & EBERHARDT, 


97 to 113 N. J, R. R. AVE., NEWARK, NW. J. 


Pa. 














artisans. Address 
\ \ H. L. SHEPARD & CO.,! 
ee 31 & 343 WEST FRONT STREE', 


CINCINNATI, OFHLO. 





DRAWING INSTRUMENTS 


AND MATERIAL, PAPER, &C. 
Ss. WOO LMAN, 
116 Fulton Street, New York. 


Fuliy priced and illustrated Catalogues. 


THE HANCOCK INSPIRATOR 


The Standard for Stationary, Marine, Locomotive 





PATEN 
SHAPERS, _ 


QUICK Adjustable Stroke, | 
Can be CHANGED while in MOTION, 


erean 








PHILADELPHIA. 


Shafts, Couplings, Hangers, 
Pulleys, Mill Gearing,&c. Lathes 
Planers, Drills, Shapers, Bolt 
Cutters, Twedell’s Hydraulic 
Riveters, ete. 

Railway Turntables and Pivot 
Bridges, Gifford Injectors, Sel- 
ler’s Improvements. 

New Patterns. Simple. Effective. 

NEW YORK OFFICE, 


7 19 LIBERTY STREET. 
j Allen's High Specd Air Compressors. 








MACHINE 


AND 


RAILWAY SHOP 










on 


a 
= 


ee 


CHER’S JACK 


FROM 5 TO 30 TONS. | 

NO REPAIRS, PACKING OR ALCOHOL. NEVER | 
RUNS DOWN UNDER THE LOAD. 

HANDIER, STRONGER, LONGER LIVED 
and CHEAPER than ANY 

Hydraulic Jack. | 


CEO. A. OHL & CO. 


EAST NEWARK, N. J. 









Allen Engines, Stationary and Marine Boilers, Hoisting 
Machinery, Patent Evaporators and Condensers. 


JOHN Mol 4REN, 
RIVER STREET, HOBOKEN, N. J. 
MACHINERY ‘ss saves WIRE 
S. W. GOODYEAR, 
WATERBURY, CONN. 


AND POINTING 
by compression or swaging COLD. Ma- 
chines manufactured under patents owned 
o— | Whittier Machine Co, 
No. 91 LIBERTY ST., N. Y. 


by Miller, Metcalf & Parkin, Pittsburgh, 
STEEL BOILERS AND ELEVATORS. 








Pa. For machines or information, address 








—_ Fi) petra ae _ “ — . ae = 
POWER PUNCHES, SHEARS, 
ELAIMMEES. 

We make over 100 sizes of Punches and Shears, 
Double and Single, varying from 500 to 36,000 pounds 
in weight, and adapted for every variety of work. 
The Double machines are equal to two Single ones, 

as each side is worked independently. Also 
ADJUSTABLE HELVE 
CUSHIONED HAMMERS 


Of all sizes, unequalled for efficiency and durability 


The Long & Allstatter Co., 


HAMILTON, OHIO. 
The Inventors’ Institute 


COOPER UNION, 
7th & 8th Sts., 3d & 4th Ave., New York City. 


The Institute presents unequaled advantages for 
the public exhibition, at moderate cost, of new 
machines, manufactures, &c. It affords also supe- 
rior facilities for negotiating the sale of Patents 
and for procuring capital for the development of 
new inventions. 

The Patent Law Department of the Institute 


Is, in fulfillment of Mr. Cooper’s designs, intended 
to afford to inventors the opportunity of protecting 
themselves, through the advice of competent ex- 








CHEAPEST - 


AND THE 


BEST 


perts, against losses consequent upon insufficient {4 i 


iby 
Nt 
"Fo 


patents, or from procuring patents upon practically 
valuetess ideas 
as strong and valid are secured at moderate rates 


JuUWN.H. 


Patents which can be relied upon 





in the United States and in all foreign countries. ° ~, Ms:GOWAN&GO 
Circulars and Catalogues sent free on applicaticn. UPWARDS. A CN GP CININAT| 
THE “LG LGA Min AE oS 


il 








State Sensi | Dil 


Adapted to rapid work with small 
drills. Its extreme sensitiveness 
prevents clogging and breakage 
of drills. Has a swinging table 
with attachment for center drill- 
ing. Instantly adjustable to dif- 
ferent lengths of work. Over 200 
already in use. Send for circular 


DWICHT SLATE, BRIN 


HARTFORD, CONN 





Se a 


EPORT BOILER WORKS, 


BRIDGEPORT, CONN. 
LOWE & WATSON, Proprietors, 


MANUFACTURERS OF 








The Lowe Patent Tubular Boiler, with and 
without Superheating Drums. Fourteen 
years’ use proves them the most durable 
and reliable boiler known. Gives dry steam. 
The process for combustion of the gases is in 
the construction and setting. Burns any 
fuel; obtains as much result from it as any 
boiler or setting with no more cost, and 
greater durability. 


ag Send for descrintive Cirentar 











Manufacturers of or 
Machinists’ Tools, & ¥ 
WORCESTER, MASS : 








AND ALL CLASSES OF BOILERS. 


OVER 31,000 SOLD IN 4: YEARS. 


Adopted by the Largest Mills and Manufactories. 








PEED TO BOILEe 





Send for Circulars to 


THE HANCOCK INSPIRATOR CO. 


3 
ACH STREET, BOSTON. 








o4 BE 


SCHUTTE & GOEHRINC, Manufacturers of 


KORTING’S UNIVERSAL DOUBLE TUBE INJECTOR. 


OVER 30,000 IN USE. 

THE LEADING BOILER FEEDER. 
WORKING UNDER ALL CONDITIONS. 
WILL LIFT HOT WATER, POSITIVE IN ITS ACTION, 
NO HEATING OF SUCTION, NO INSTRUCTIONS NECESSARY. 
SEND FOR CIRCULAR. 


OFFICES AND WAREROOMSS 


12th & Thompson Sts., Phila. A. Aller, 109 Liberty St., New York. 







OPERATED BY 






Loi hesuanad I Xie) uc pees 
R TAN G'S 
oie a 





ONE HANDLE, 





A. F. Upton, 7 Oliver St. Boston. | M. C. Bullock, 84 Market St., Chicago 
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OF ‘HEAT AND SOUND. 


A FIRE-PROOF NON-CONDUCTOR 


3 


Made from Slag of blast furnaces. Encases 
about 90% of its volume of air. Heaviest AY Mires! e4| Ce, 
grade about 25 Ibs. per ou. ft. 


16 CORTLANDT STREET. 
NEW YORK. 


U.S. Metallic Packing Co. 


MANUFACTURERS OF 


Ss 
Price, ‘1 Cent Per Cent Per Lb. SS 


I. W. COLBURN & CO. 


Manufacturers of 


Dynamo- Electric Machines, 
* Send for Circulars. FITCHBURG, MASS. 





4 


SELF-ADJUSTING STEAM PACKING 
FOR LOCOMOTIVES AND AIR BRAKES. 





Patent Binder for the American Machinist, 
$1.00 EACH, BY MAIL OR EXPRESS. 


EMPIRE FORCES 


Improved, without 
Belts, Be llows, Crank 
Pins, Dead Centers or 
Back Motion. 

Send for circwar. 


EMPIRE | 
Portable Forge Co, 
me N If 








J. A. OSGOOD, Sup'’t, 
82 CANAL STREET, BOSTON. 


WM. MUNZER, 


Manufacturer of 


Improved Corliss Engine. 


For description, see Vol. 4, No. 14, of this paper. 
Ist Avenue, cor, 380th Street, New York. 


DEAN BROTHERS, 


Steam Pump Works, 
INDIANAPOLIS, IND. 
vm Manufacturers of 

-ai Boiler Feeders, 


@ Fire Pumpsand Pumping Ma, 
chinery for all purposes. 


SEND FOR ILLUSTRATED CATALOGUE, 


Un Tt AND SHEAR, 


BUILT BY 


HILLES & JONES,)|. 


WILMINGTON, DEL. 


The annexed cut is taken from our No. 4 size with Engin 
attached for driving. Pulleys are in all cases supplied unles 
engine is especially contracted for. The Shear runs at all time 
when the belt is on the tight pulley, but the punch end can bk 
stopped and started by a clutch, and for very particular worl 
the hand wheel is used to set the punch to mark before throw 
ing in the clutch. The stripper is adjustable to different kinds 
Either punch or shear supplied separately. FIVE 


TOOLS. 


Machinists, Engineers, Mode) Makers 


and all classes of Mechanics can find 
TOOLS to suit them at 
ee RI 


184 to 188 WASHINGTON STREET, 
BOSTON, MASS. 


A. J. WILKINSON & CO. 


CATALOGUES FREE. 


CONCAVE MOULDING CUTTERS. 


For Cabinet, Car and Mill Work, 


Wh ees ansible; MQchaNS 


Manufactured by 
MORRIS L. ORUM, 
448 North | 2th St., Philadelphia, Pa. 
t?- SPECIAL MACHINERY TO ORDER. 








UNIVERSAL. 
Li pat NEC ECD IRE 


Kv 


SWEETLAND & CO NEW HAVEN CONN. 


PECKS PAT.DROP ES 
BLAST FORGES? 
STEELS IRON DROP FORGINGS 


Drop Dies and Special Machinery. 
BEECHER & PECK, NEW HAVEN CONN. 











of iron. 
sizes. 








A FULL LINE OF 


Machine Shop Supplies, 


Engines and Boilers, Belting, Packing, Steam 


mps, Emery Wheels, Cotton Waste, &c. 


J. H. KERRICK & CO. 


INDIANAPOLIS, IND. 


Transmitting Dyawoneter 


(RUDDICK’S PATENT). 

















‘ nies niversal Wood Workers, Planing, Matching, 
}Moulding, Band and Scroll Sawing Machines, 
Carriage, ‘WwW agon and Wheel Machinery, etc. 
BENTEL, MARCEDANT & CO., 
HAMILTON, OHIO, U. 3. A. 












Correctly Indicates and Registers Horse Power 


TRANSMITTING DYNAMOMETER CO. 


“The Only Pertect 





Office, 71 Astor House, New York. aura | 
FORGES. 
THE STOW FLEXIBLE SHAFT The Lghtert, 























OPERATING Strongest, most 

durable,easiest 

PORTABLE TOOLS working, "and 
FOR 








The Best Portable 
Forge Made. 


BUFFALO 
FORGE CO. 


Buffalo, N.Y. 





Drilling, Tapping, Ream- 
ing, Polishing, &c. 


Manufactured by 


STOW FLEXIBLE SHAFT CO, 
Limited. 


1505 Penna. Ave., Philadelphia 
































MACHINIST. 


ELEVATORS = 


fe =u HAND AND POWER. 


= WITH 


Automatic Hatch Doors 


Henricksen’s Safety Clutch, 


|] HEEBNER PATENT GOVERNOR. 


r Albro-Hindley Screws, &c. 


CLEM & MORSE, 
413 Cherry St. 
PHILADELPHIA. 
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=. REED, 


successor to A. F. PRENTICE & CO., 
Manufacturer of 


MACHINISTS’ TOOLS. 


IMPROVED UPRIGHT DRILLS, 
with Lever Feed, and Wheel Feed with Quick 
Return Motion. 














New York ‘ork Offic e, 


“108 LIBERTY ST. 


asta BOILER & TUBE COMPOUND, 


PURELY VEGETABLE. 


LOOSENS SCALE & PREVENTS ITS FORMATION. 


SAVES FUEL, LABOR AND REPAIRS, 


ea Ow Gia ZOm & € dO. 
16 Hudson and 180 Reade Sts., N. Y. 


Fox Lathes, | 
Turret Head Lathes, 


SWIVEL HEAD ENGINE LATHES, 
GEORGE GAGE, Waterroro,N.Y. 


CRITCHLEY’S PATENT EXPANDING 











ALMOND DRILL CHUCK. 


Made of Steel ao - 
out, and equal to doing 
any work required of 
it. Runs perfectly 
true. Sold at all Mach- 
inists’ Supply Stores. 


T.R, ALMOND, 
84 Pearl St., Brooklyn, N. Y. 


W. C. YOUNG & CO., Worcester, Mass, 


Manufacturers of 


ENGINE LATHES, HAND LATHES, 


Foot Power Lathes, Slide Rests, &c. 
ae O2''S 


Wrought ea Sectional Saftty Steam Boiler 


ABSOLUTELY SAFE FROM 
EXPLOSIONS. 
Uneyjualed in Economy 
of Fuel and Rapid 


Generation o 
Dry Steam, 























Manufactured by CRITCHLEY & WHALLEY, 
Send for Circular. PORTSMOUTH, N. H, 


WHITCOMB MANFG.CO. | 
WORCESTER, MAS} | 
Manufacturers of 





All parts interchange- 
able. Kasily erected in 
places inaccessible to 
other boilers. Altered or 
enlarged by any ordinary 
machinist. Shipped in 
wens packages weighing under 

mid) Ibs. each. Low in 
price and first-class in 
material and workman- 
ship 


Over 260,000 H. P. in Use for all purposes. 


Catalogues and Conclusive References mailed to 
any address. Drawings and full instructions for erection 
furnished with each boiler, making errors impossible, 


ABENDROTH & ROOT MFG. CO. 28 Cliff St., New York. 
AGENTS: 
M.C. BULLOCK, 80 Market St., Chicago, HI. 
ALEX. E. BROWN, 130 Water St., Cleveland, Ohio. 
GEO. J. ROBERTS & CO., Dayton, Ohio, 9°43 


} 
Hand & Power Shears | 
And Punches all sizes. | § 


Taft's Patent. 
These Shears supersede all] J 
others for ease in working, | & 
durability and simplicity. 


SHEFFIELD GRATE BAR, 


FOR ALL KINDS OF FUEL. 


SEND FOR CIRCULAR. 


POND ENGINEERING CO,, 


709 MARKET STREET, ST. LOUIS, 
130 W. SECOND ST., CINCINNATL, 0. 


JONES’ eaten ree oan PLATES & BOILER SETTING. 


Furnish permanent and perfect protection 
to the boiler front and supply heated air at 
the bridge wall to aid incombustion of gases 














Ask your Boiler Maker for it. 
Manufactured by 


fohoes Iron Foundry and Machine Co. 


CaUOES, N.Y. 


GEARING, »autos 


y PULLEYS, ETC. 


Castings or finished work furnished the Trade at 
favorable rates. 


POOLE & HUNT, Baltimore, Md. 
Westcott’s Combination Lathe )_ Gnuces, 


Both Scroll and Geared. 


Greater capacity. Jaws 
reversible. No projecting 
screws inthe rim. Move- 
1 ments independent, uni- 
versal and eccentric. 


Oneida Steam Engine ~ 
auld Foundry Co. 


ONEIDA, N. Y. 








MACHINE 
MOULDED MIL 


In great variety of sizes. 



















Close regulation and i st 
attainable Economy ol 
Fuel. Circular and Prac- 
tical Treatise on Steam 
Engineering sent on ap- 
plication, 

The Hartford Engineering 

Company, 


HARTFORD, CONN. 
New York Office, 


Rooms 72 and 73 Astor 
House. 


Built for Heavy and 
Continuous Work,and 
adapted to any re- 
quired speed 








Hill, Clarke & Co., Agents, 
86 Oliver St., Boston, 
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MORSE T'WIST DRILL & MACHINE C' COMPANY, 


NEW BEDFORD, MASS. 
Sole Manufacturers of 


MORSE PATENT STRAIGHT-LIP INCREASE TWIST DRILL, 








Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center and 
Adjust: ible Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 


All Tools Eixact to Whitworth Standard Ga uges. 
GEO. R. STETSON, Sup’t. EDWARD 8S. TABER Pres’t and Treas. 


CORRUGATED GRATE BARS, 


aI a 


Dad 


F, W. MOSS, 




















Chest | 











ms 80 JOHN ST., N. Y. 

ING 

— 4 Machine STEEL AND FILES, 
L. B. FLANDERS MACHINE WORKS, ELAMMERS. 





PEDRICK & AYER, Prop’rs. 
1025 Hamiliton St., Philadelphia, Pa. | 
New Descriptive Circular on application. 


R. HOE & CO. 
Printing Press, 


| Warranted Cast Steel, for Dies, Punches, Drills, 
Turning Tools, Taps, Reamers, &c. 


|IMP’D MILD-CENTRED CAST STEEL 


For Taps, Reamers, &c. 


ARMSTRONC’S 


IMPROVED ADJUSTABLE STOCK AND DIES 





FOR ii AND BOLTS. 


ty v6) 
ar et ea 
MANUFACTURERS, non AT? gat, ate 


Grand, Sheriff, Broome & Columbia Sts, 
fittings. Can be resharpened without drawing the 


29 & 31 Gold Street. 
temper by simply grinding them. P. ossessing Pane. 


Principal Offce,504 Grand St., cor, Sheriff, tstistvsntage appreciate! ny attmocnantes, Cir 


NEW WTorR =z. | Manufactured by F. ARMSTRONG, Bridgeport, Conn. 


FRICTION CLUTCH PULLEYS 


AND CUT-OFF COUPLINGS, 
JAS. HUNTER & SON, North Adams, Mass: 
J. A. FAY & CO., 3uownet! 


Wood- Working Machinery. 


Embracing nearly 400 Machines for 


Planing & Matching, 


Surfacing, Moulding, Foncuing, Mor 
tising, Boring, and Shaping, & 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws 
Resawing Machines, Spoke anc 


h Shafting, Pulleys, | ’ 
Bowl rpo tp les] New Haven Manf g Co. 
: excellence, NEW HAVEN, CONN. 

W. H. DOANE, Pres’t. D. L. LYON, Sec'y. | IRON-WORKING MACHINERY 


ELECTRIC LIGHT. 


THE FULLER ELECTRICAL COMPANY, 


having perfected their system of Electric Lighting, 
are prepared to furnish the Improved Gramme 
Dynamo Electric Machines and Ejiectric 
Lamps, either for single lights or for from 2 to 20 
lights in one circuit. 

This apparatus is unexcelled for durability, 
steadiness of light and economy of power, 
and requires less attention than any other. 

For price list and further particulars, apply to 


THE FULLER ELECTRICAL COMPANY, 


44 East Fourteenth Street, NEW YORK. 


D. SAUNDERS SONS, 


Manufacturers of 


Fipe Cutting & Threading Machines 


For Pipe Mill & Steam Fitters’ use. 





Tapped to the U. S. and Whitworth Standard 
Gauges. Adjustable to all variations in the size of 





























For Steam Fitting, also 
Steam aud Gas Fitters’ Hand Tools, 
YONKERS, N. Y. 


Send tor Circulars, 


TAPPING MACHINES, 





“Pop” Safety Valve. 


CROSBY STEAM GAGE & VALVE CO. 


J. H. MILLETT, Pres’t. 


GEO. H. EAGER, Treas. 
GHO. H. CROSBY, Sup’t. 


WALTER P. CLARK, Sec’y. 
Sole Proprietors and Manufacturers of CROSBY'S 
Adjustable ** Pop” Safety Valve. 
Improved Steam Pressure Gage. 
Self-Closing Water Gage. 
Improved Steam Engine Indicator. 
Sole Manufacturers and Generai Agents for The ** VIC. 
TORY ”? Steam Cylinder Lubric ator, * ‘Single Bell Chime 


Whistle,” “‘ Bay State Steam Muffler.” and all instruments | 
for use on Steam Engines, Boilers. &c., send for particulars, 


97 OLIVER ST., BOSTON, MASS. | 
| 


MACKENZIE 
CUPOLA 


MADE BY 


Smith & Bayre Mig, ts 


245 BROADWAY, 


NEW YORK, 








Differs from all others in 
having a continuous tuy- 
ere. Blast enters fuel at | 
all points, causing com- | 
plete diffusion of air, and 
uniform temperature 
throughout the furnace. 
Melts 10 to 15 tons an hour 
with blast pressure re- 
quired to melt 2 or 3 tons 
. , ‘in an ordinary cupola, 
Gains largely in time, fuel and quality of casting. 











B 


— 


LKLEY CONDENSER, 


For every class of Steam Engines, 
Steam Pumps, Vacuum Pans, &c. 

(ruaranteed to Save 20 to 25 
per cent, of fuel, or gain 25 
to 30 per cent. in power, 


Send for pamphlets, prices, referen- 
ces, &e. 


HENRY W. BULKLEY, 


149 BROADWAY, N. Y. 


MITH, VAILE & CO. 


a Tail Or=zro- 
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HOISTING ENGINES m nITANRS 


Safe, Durable and Reasonable in Priee. 


Friction Clutch Pulleys and Cut-off Couplings. 


We manufacture the “Giant 
Friction ‘lutch Pulley,” 
known as the ‘* Captain.” Is 
the Best in the World for 
connecting the gearing of 
callender rolls, hoisting | coal, 
é logs or freight. Our C lutch 

= can connect any amount of 
y power, at any speed, without 
2 slacking the motive power in 
the least, and gives no shock, 
is easy to ship and unship, in 
fact, this is the only Clutch 
that can do heavy work satis- 
factorily. 


D. FRISBIE & CO. 
123 North Fourth St., Philada., Pa. 








2>KEYSTONE INJECTOR 
SIMPLEST®& BEST, 
BOILER FEEDER 
MANF'CD BY || 
E.TRACY | 
5G 513 NT 12t ST, | 
| 







PHILADELPHIA PA. 


END-FOR CIRCULAR. 








For Foundries and Machinists. 


PHOSPHOR TIN. 


The best article to make all grades of Phosphor 
Bronze, now so well known to the trade. Send 
for pamphlets. 

A. KAUFMANN, 
32 Park Place, - New York. 
Sole Agent for the U. 8. and Canada. 
















KEY SEATING MACHINE $55% 

SEND FOR Ce ss 
‘Ww: Pp. DAV! 
NORTH BLOOMFIELD, 
& ONT. CO. NY. 


——— -<_ 


BOYD ELIOT, | EUGENE N. ELIOT, 
Mechanical Engineer, COUNSELLOR AT LAW 


Expert in U. 8. Courts. 
Solicitor of Patents. IN THE 
State and U, S, Courts. 


Offices, 40 & 41 Astor House, | 
EW TORS. Oflces, 40 & 41 Astor House 
soli mom | daw, and sold. | NEW YORK. 


Chal HYDRAULIC GOVERNOR, 


The Most Perfect Governor nw, 


RUNS IN OIL. 

em Guaranteed to ac- 
' m curately regulate 

MP all classes of en- 

gines. 

Illustrated and descriptive 

Catalogue sent on application 

Correspondence solicited 


W. H. CRAIG & CO., Sole Manutr’s, 


Lawrence, Mass. 
























——New York Agent— 








A. ALLER, 109 Liberty St. 


| RICHMOND, 
| Draughtsmen, 176 Broadway, N. Y 


| Fi 
méf UPRIGHT DRILL PRESS $75% | | 


MECHANICAL DRAWINGS. 


Copies or Tracings of a B class of machinery made 
and used in Europe. 2000 designs. WO 
Mechanical Engineers and 





Ludiow Valve Mfg, Co, 


OFFICE AND WORKS: 
928 to 954 RIVER ST., 


AND 


67 to 83 VAIL AVE. 
TROY, HM. F¥. 





VALVES—Double and Single 
Gate, 1-2 in. to 48 in. outside and 
inside Screws, Indicator, etc., for 
Gas, Water and Steam. 

Also, 


| FIRE HYDRANTS, 


SEND FOR CIRCULAR. 








NEY W. MASON & CO. 


vo 
Friction Pulleys a 6 lutches and Elevators, 


DENCE, R. I. 
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HEWES & PHILLIPS’ 
NE 


GEAR CUTTING MACHINE. 
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WOODBURY, BOOTH & PRYOR, 


Manafacturers of 


Automatic Cut-Off 
Fired Cut-Off 
and chide Valve 
STEAM 
ENGINES, 
Tubular Boilers, 
HEWES & ne Fs 


= = 
vf anise? 


IRON WORKS, 


Manufacturers of 


The ALLEN PATENT 
AGH-SPEED 
ENGINE, 


Both Condensing and 
Non-Condensing, espec- 
ially designed and con- 
structed for the Rolling 
= and Cotton Mill Trade, 
and all establishments 
requiring an absolutely 
= = uniform and economi- 
- cal power. 
Tubular “Boters and seis Fittings. Contracts takep for complete Motive Power Outfits 














NEW OTTO SILENT GAS ENGINE. 


Working without Boiler, Steam, Unsurpassed in every respect for 
Coal, Ashes or Attendance. Hoisting in Warehouses, Printing, 
Started Instantly by a Match, it Ventilating, Running small Shops, 
gives full power immediately. ete. 2,4 and 7H. P. and upwards, 


When Stopped, all Expense Ceases. SS Built by 

No explosions ;-No Fires nor Cind- a SCHLEICHER, SCHUMM & CO. 
ers; ‘4 4 P . N 

ianbacer or tat Santee Gee 3045 Chestnut St., 
running. PHILADELPHIA. 


Boston Agency, HILL, CL ARKE & CO., 36 & 38 Oliver Street. 
New York City Agency, A. C. MANNING, 38 Dey Strec«. 
















- MANVICCE 0 SIM ay The Hendey Machine Co. 
ppeemee, END" Y MACHINE CO. TORRINGTON, CONN., U. 8. A. 
| SEND ron earALOeUE) Manville Patent Iron Planers aad Shapers. 










15 i. Shapers, 24 in. Shapers, 3 ft. x16 in.,5 ft.3 
20 in., 6 ft. x 24 in. 8 ft. x 24in. Planers, Amateurs’ 
Hand Planers, with chuck and centers, Hollow 
Steel Spindle Hand Lathes, Brass and Wire Slitters, 
Spring Chuck, and Common Clock Lathes. Cata: 
logue gives many names of users of our tools. 


LARGE IRON PLANER 
FOR SALE. 


Full « ‘apac ity of Planer, 26 ft. long: 4 ft. wide. 
ft. high. For particulars address 


S. T. LUND, 











CHARLES MURRAY, 


on Wood, 
NEW YORK, 


Kng raveit 
SBANN ST. 


























SPEED ENCINE. 
O. B, RICHARDS Spee entiont. 

THE SOUTHWARK 
FOUNDRY & MACHINE 
CO., Philada., having 
largely increased its 
facilities is now pre- 
pared to fill all orders 
for the Porter-Aller 
Engine contract 
time. 

Orders solicited for 
Iron and Brass Cast- 
ings in the rough. 

Address the Com- 
pany, 430 Washington 
Avenue, Phila., Pa. 


‘JOSEPH B. MATTHEWS, 


41 Centre Market Space, Baltimore, Md. 
Manufacturer of thee MATTHEWS 


Patent Automatic High-Sneed Engine 


For Electric Lights and other purposes requiring 
steady, reliable power. The best and cheapest in 
the market. 25H. P. for #500. Also, manufacturer 
of the Matthews PATENT PLANING MACHINE. 


‘THE ALLIGATOR WRENCH, 


Patented Aug. 3I, 1875. 
Grips Round Iron or Pipe. 


THE ‘PORTER-ALLEN HICH 


- MERRICK, President and Treas. 
Secretary. 


& ys BOSTWICK, 


on 








IRON PLANERS, 
DRILLING MACHINES, 
ENGINE LATHES, 
IRON SHAPERS, 
ENGINES & BOILERS 


A GENERAL LILE 


IRON AND WOOD WORKING 


MACHINERY. 
TOOLS&SUPPLIES 


In Store and to Arrive. | 


O. L. PACKARD, 


Milwaukee, Wisconsin. 





OF 


Teeth cut diagonally. 





AMERICAN SAX CO. 
TRENTON, N. J. 


JARVIS PATENT FURNACE stikiwsoiters. 





Economy of Fuel, with increased capacity of steam power. 

The same principle as the SreMANs’ PROCESS OF MAKING 
STEEL, utilizes the waste gases with hot air on topof the fire. 

Will burn all kinds of Waste Fuel without a blast, includ- 
ing screening, wet peat, wet hops, sawdust, logwood chips, 
slack coal, &e A. F. UPTON, General Agent, 
Send for cireular. 7 Oliver St. ( P.O. Box 3401,) Boston, Mass. 


BERTON & NICKEL, New York Agents, 
No. 92 Liberty Street. 


FRANK H. POND, Western Agent, 
709 Market Street, St. Louis. 


NEW AND SECOND-RAND MACHINERY SECOND-HAND and NEW MACHINERY 


bs Ss p | : 8% 
For Sale, in Store March 17th, 1882, March 22, 1882. 


at Chicago, Hll., by W. A. James & Co, 
The following New and Improved Machiniste Tools 
are part of what we have for early delivery. 


es 


a = 
~ aioe, = 








New Planers 








71 OLIVER-SFREET, BOSTON, Mass, Vne 9ft.x32in. x 32in. Betts Machine Co, 1 86in, x 36in. x 9 ft. Iron Planer. 2d-hand. March 
Second-Hand & New v : Cne 11 ft. x 36 in. x 36 in. ia . i 2 30in. x20in, xStt. Planers, New. April. 
4 One 13 ft, x 36 in, x 36 in. - - 2 2 6in.x z6in. x 6ft. - as “ 
E One 8ft. x 26in.x26in. Pond. 2 301n, swing, 15 tt. bed. Engine Lathes. ‘* 
M A CHINE RY & Second-Hand Planers. : a2 in. — = 334 ft. ye : i? satan. “6 
: y ; ‘ 5 22in. x 12ft ngile Lathes | 
; One 4ft. x 24in.x 20in. New Have’ Mfg, Co. oo. ring, } : 
° : One 7ft. x 24in. x 24in. Cone Machine Co, : re ey SWiUE, “ 4 Bed E ngiue Lathes. —- 
One 8ft. x 33in. x 26in. Williams, Rich & Co. “ity 
Q Ir ans as ae z 30 in. “ou pright Bac dian Drills. = 
MARCH 22, 1882. One 6ft. x 26 in, x 26 in. Aldric h. my 2 9in, Shapers. New. March. 
° One 14tt. x TZin, x 48in, Schenectady. 4 
-~ One 8ft.x1Z7in. x12in. Lathe & Morse The a) yz on hand: 
Ware ae sie ap 2 19 in. swing, 10 , Bed Engine Lathe. New. 
One Car Axle Lathe. Hewes & Phillips. New. | } New Engine Lathes 2 19 in. 8 4 Ar <a 
Uue Kngine Lathe, 36 in. x 153¢ ft. Al order. e One 18ft.x48in. Fifield. 41Sin. ‘ 8 ft. « vi sad 
One 23in.x16ft. Fifield. New. One 18 ft. x 36 in. as 1i5in. ¢§ Ss. Se, - i 4s 
Ooe * “s 28 in. x 12 ft. * One 16 tt. x %21n. “ Lim. 6 ft. bs se 2d-hand, 
One ? . 24 in, x 12 ft. - ° dn) One 12 ft. x 24 in. Rs . 1 7 ip = Ri * . . 
ne 24in. x 10 ft. 4 One 16ft. x 26in. Perkins. 1 15in, 5 tt 
oe * af win. xl¥tt. New Haven. me One 20 ft. x 36in, Fitield. ihn. * 6 ft, o oF New. 
One ‘ oe Win. x12ft. Ames. New. ate =o One 8ft.x20in. Perkins. livin, * 4 tt. - +8 2d-hand. 
Oue * “ 20 in. x 8 tt. is New. 8 a q O e16ft. x26in. Niles Tool Works. 132i. © 4 ft. a “ New. 
One ‘“ * —18in.x10rt. Jones& Lamson. New. * AL One 6ftt.x16in. Perkins 115in. ° 9 ft. Hand Lathe. New. 
Three Engine Lathes 18in.x8ft. Jones & Lamson rye One 8ft. x 17 in. a 1 12in. pr 6 ft. Bed Hand Lathe. New 
Engine Lathe, 18 ft. Arms 02 F He Rees eee hater. | ites Salen We bed. ante “ii 
2 Engine Lathe, 18 in, x7 ft. sley & ing- . : r : ying Lathe, 10 It, bed, 4 ring. 
_ - Go od order. om ene dntbaniien a3 ry 18 tt : . os =~ woven. 1 Kound Arbor Fox Lathe. F ne order. 
Aig ~ a a ate a = e189 tt, x 321n. 21in x4 ft. 4aner, Whitcomb. 
One Raging Sane, 18in. x7ft. Thayer & Houghton. Zep cd One 11 ft. x 28 in. Ames Mfg. Co. : A | dethid irom er. Wavonws 
Ft ser. = . . Zz i 8. T 
aber m ee -5° iw One 15 tt. x 24in. Double Head. 2 38in. Swing Upright Drills. B.G. & 8. F. New. 
7” Areal Worke” 7 SAEED Dilgipet Heb. Eat One 17 ft. x 32 in. New Haven. 1 2400. Seas Cocke r Drill ‘Ames. New. B.G&s.¥ 
Six E ae 1 tt . 16in. x6 ft.-7ft.x Sft. Ames, N r >is e One 10 ft. x Win. Lathe & Morse 1 20in, Upright Dri, Back Gear. New, 
oe 2 a Ly ghreetd mes, New, | rs i) One 6ft.x15in. Putnam. 1 2iim. Upright Drill. Nearly New 
T'wo ‘ #6 — x 6ft. Jones & Lamson, New. @. ale) Une 7ft.x19in. Lathe & Morse 1 18in. Bench Drill. cod 
One > - 7 in, 449 zeae 8. New. + bok, Great variety Shapers, Pulley Turning Machines 2 Wall Drilis, heavy. Second-hand. 60 and 72 in 
Ors“ + gewafoaeo o = and Grinding Machines will be sold cheap by 1 6in, Shaper. New. Hand or Power. 
*) 3 . a 7» a a 
rm &“s 1 6 tt. > 2 2 Milling Machines, Lincoln pattern. Second-hand 
Une : * i8in. x6h. Ames, New PEE W.A. JAMES & CO., 2 Manhattar. Arms Co. Millers, Second-hand. 
ae : es 1 Sellers Milling Machine. 2d-hand. 
One Hand ac ee ty —— “ante. Bow Peae 273 & 275 South Canal St... Chieago, TH. 1 Face Milling Machine, Second-hand. 
One Planer 17 in. x8% ft, Good order. ae 1 Pond’s Double Millins Machine. @d-hand, 
ee ae Se et eee. » 5 al cs 1 No.2 Screw Machine. New. Turret Head. 
_ =i Sm, New. e ty | ly | i A FR K HH ; ZS ( ( ) 1 Screw Head Slotter. Second-hand. 
oe “ 2 See , went order, | ” 2 Necond-band Profiling Machines, 
One “  87in. x 10:t. ; Was j 1 Vertical Centering Machine. Nearly new. 
One 6 in, Stroke Shaper. ea — 36 OLIVER STREET, BOSTON, MASS. $ 4% in Hyde's Patent Centering Machines, New. 
Une asia. wtroke shaper. Hendey. New. : +a, Aa any ON —— a 21 
se preemie owen” EW MACHINE SHOP TOOLS, jee wire tie 
f in. rok e Shaper. +,&E ph © Wells Bros emg ae = 
One 24 in, Stroke Shaper. Hendey. New. I mar ro8.144 sn. Bolt Cutter, New. 
One Screw Machine. New Pattern. : 1 Bolt Peipting Macuine. Secou+-hand. 
Fae on Upright Drill. Prentiss, New, List of Sizes for Quick Delivery. per db Mill, 43in Swing 
} co S8in: “ “ og age 1 LATHES. PLANERS. 1 Honzontal Boring Machine, 10 in. Swing, 2d-hand. 
One Suspension Drill ci Snel Onn mn : — e ‘ 1 Betts, No. 2, Power Punch. New. 
Taree Utkaitive irilis. Kidd. Good order. 6 in. swing, 6 ft. bed. Ames. . 16 in. x 16 in. x 3} ft. Parker. 4 Double Acting Presses, No. 3, nearly new 
25 Lincolt Millers and Vises. Gvod order. 16“ « 6“ « Nutted. Barnes, 2" in. x 20 in. x 4 ft. Hendey. 105 Bek Penne Tvemaee, Sor power, = 
One No. $Garvin Hand Miller, New. _ 17s «% 6G & 666 Wricht. (on 92 j 29 j ft. Pease. 1 Medium Power Punching Press, Second hand 
One 10 1b, Air Hammer. Hotchkiss. Good order, - none. (nena 22 in. x 22 in. x 4 ft. ease. 9 a ower Func en 4. . 
One 200 lb, Braaley Hammer. Al. 19 = 8“ “ Gray 22 in. x 20 in. x 4 ft. Pond. 1 Foot P iain ie thbench. New. 
. aa 6 ‘ if ‘ . . > ¢ . >; lena “ee x 
20 10“ “ Fifield. 24 in. x 24 in. x 6 ft. Ames. 5 2h Tinie Neshinery. Getoud-hend. 
“cc “ ‘ ‘ . ¢ . 2 . . 
E P BULLARD, 14 DEY ST, NEW YORK, 20 12 < se af 24 In, X 24 m. = 6 tt. Hendey. 1 800\b Steam Hammer. 2d-hand, " 
‘ “ ‘ ‘ 4 >: = > : 1 Crane. second-t 1, 20 ib. 6 Tons. 
_ ‘ a 10 “ * Blaisdell. 26 in. x 26 in. x 6 ft. Gleason 1 4 Side Moulding ty caw, 8 in. 
General Eastern Agent tor . mm 4 = 30 in. x 30 in. x 10 ft. Fitchburg. im of Forges - a rm 1 Ries Senenes, 3 
9G «6 “ : ee ¥ > 4 ; ° a0 : allway Saw Bench *oot-power Circular Saw, 
. “9 DP f. 4 12 < Lathe & Morse. | 32 in. x 32 in. x 10 ft. Gleason. Cold Rolled Shatting, Palieys, Hangers, Coup- 
AKRON IRON COS Patent Hot} 26 “26 -% «© ~©6Powell. lings, &c., always In store. 
36 “ “ 16 « & Witte ¢ : 
Fitchburg. The George Place Machinery Agency, 


Polished SHAFTING. 


1 Fox Lathe, 


2 No. 2 Cabinet Turret Lathes ) 
1 “ 


Immediate delivery. 121 Chambers and 103 Reade Sts., New York, 
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BROWN & SHARPE MFG, C0. "== 


Providence, R. I., 


Manufacturers of Machinery and Tools, 


©; Gears Cut & Index Plates 
f) Made & Drilled to Order. 


Patent Cutters for the 
Teeth of Gear Wheels, 


can be sharpened by grinding without changing their form. Cutters made on this plan 
will outlast many of the old form, with the advantage of being always ready for use. If 
the cutter bec omes dull before a wheel is completed, it can be taken out, sh: irpened and 
returned to its place in a few moments without risk of altering the form of teeth to be 
cut. Cutters for milling any irre ‘gular form made to order onthe same plan. Parties 
having occasion to use mills for irregular shapes on sewing-machine, gun or other work, 
will re oadily see the advantage such cutters possess over those in general use, both as 
regards economy and convenience. Descriptive .circular with price list sen' by mail o1 
pL enn tl 








BORING AND TURNING MILLS. 


5, 6, 7, 8, 10, 12, 14 and 16 
Feet Swing. 


NEW PATTERNS. 





Read the following Report of 
the performance of 
our Mill. 


Salem, Col. Co., Ohio, Noy. 27, 1880. 

We have just finished anothe r pulle y, 12/x27” 
face, weight 8860 lbs. Yesterday morning at 9 
o'clock the rough casting lay on the floor by 
the mill and we commenced putting on the 
machine; got a cut starte d at 10.45 a.m.; fin- 
. , ished the rim comple te by 9.30 p.m., and got 
started on fac om and boring the hub by 10 p. m.; started again at 7 a.m. this morning, and the pul- 
| ley off at 11 a.m., 17 hours work all told, ine luding handling on and off The casting was not a 
| very true one and we chose to take three cuts over the face. Hub was 18” deep, with straight 
core, bored to gauge and chamber on the machine. Hub faced on one side. If you hear of better 

| time let us know —only 1034 n«wurs on the rim of pulley. Truly yours, 


JOEL SHARP, PRUST. BUCKEYE ENGINE CO, 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


E. E, GARVIN & CO. 
| 














139 & 141 Centre St., New York. 
MANUFACTURERS OF 


MACHINISTS TOCLS, 


Milling Machines, 
Drill Presses, 
Hand Lathes, 
Tapping Machines, 
Cutter Grinders, dc, 


ERICSSON’S CALORIC PUMP, SEND FOR NEW ILLUSTRATED CATALOGUE 


(. H. DELAMATER & CO.. 10 Cortlandt St.. New York. containing descriptions of the above machines. 














— & WHITNEY Co. 


HARTFORD, CONN., U.S, A. 


Manufacturers of 


Grea e__yueasty tay, 


GUN, AND SEWING MACHINE 
MACHINERY, 


Serew Thread Cutting Machinery, 


SCREW PLATES, 
Hand and Power Bolt Cutters, 


with Adjustable Dies, having Chasers 
n 1ade on the Interchangeable System, 
pl ge it may be sharpened by grinding. 
Single and Double Head Open Die, Bolt 
Cut ing rs, Nut Tapping Machines, Vand, 
Machine Nut, Machine Screw, Pipe Pul: 
ley, Stay Bolt, and Hob Taps. 






Send for Illustrated 
NatronaL Bout Currer, Douriur Heap. Price Lista x 


BILLINGS & SPENCER CO., 


HARTFORD, CT. U.S. A. 
MANUFACTURERS OF 


BILLINGS DOUBLE ACTING RATCHET DRILLS, 


We manufacture two sizes, 1034, and 1334 inches in 
length. They are Drop-forged of the best Bar Iron and 
Steel for the purpose, and are made to use Morse Taper 
Shank Twist Drills, also provided with socket with square 
taper hole for Square shank Drill. 

This Drill can be changed from Right 
to Left Hand Drilling by simply 
movins the Pawl to right or left. 


Price for 1034’ with Socket, to Handle 


Catalogue and 











THE 
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Drills, from 14” to 29-82’ inclusive, and 
ocket, for Square Shank Drills, $14.00. 
Price for 1334 with Two Sockets, to Han- 

dle, Drills from 14” to 1% +. incl sive, and 

Socket for Square Shank Drills, $15.25 


DROP FORGINGS OF EVERY DESCRIPTION. 


._ & BOGERT, 


FLUSHING, lL. 1, N. ¥. 


MANUFACTURERS OF 


FIRST: “CLASS MACHINE TOOLS, 


“Having set up one of the THE PRATT & WHITNEY CO’S large SPUR GEAR CUTTING 
ENGINES 2Vre prepared to promptly execute all orders for gears or gear cutting with the 
| degree of accuracy at present attained, 


GR AY 4 thew reer 


fam Desay warm EW BLISS, ses" 


ill true a stone in ten minutes, WITHOUT DUST, —~-resses, ies, 


uaranteed satisfactory. Price, $15.00. 
CG. A. GRAY, JR & CO. AND SPECIAL MACHINERY 
FOR SHEET METALS. 


CINCINNATI, OHIO. 























Worcester, Mass. 





LAPUA 


DAVID W. POND, 


Send for Catalogue of New Designs. 


Lathes, Planers, Drills, &c. 


J. M. ALLEN, Present. 
W. B. FRANKLIN, Vice-PREsment. 
J. B. PIERCE, Secrerary. 
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Punching Presses = 

DIES AND OTHER TOOLS ~ 

enecr METAL npnone pe 

HAMMERS 4 garva'stersics, : . 
er 

=a 8. E. Cor. Pearl a =} 

THOS DANIEL, and Plum 8ts. i-=4 

ATTERN MAKE = CINCINNATI, 0. > 

60 FULTON ST., NEW YORK. Manufacturers of = 


Electrical and Intricate Core Work a Specialty. 1s” BNGINE BwA TEES 


Emery Wheels & Grinding Machines. 
THE TANITE CoO. 


Stroudsburg, Monroe County, Pa. 





fT Orders may be directed to us at any of the following addresses, at each of 
which we carry a stock 
New York, 42 Dey St. 
Chicago, iba & 154 Lake St, 
Chicago, 40 Franklin St. 


Minneapolis, 24 Second Ave., South. 


Indianapolis, Cor. Maryland & Delaware 
Sts 

New Orleans, Cor. Union and St. Charles 
Sts 


Philade phia, 925 Market St. 
Boston, 21 Doane St 

St. Louis, 209 North Third St. 

St. Louis, $11 to 819 North Second St. 
Cincinnati, Cor. of Pearl & Plum Sts. 
Pittsburgh, 137 Virst Ave, 


San Franc isco, 2 & 4 California St. 

Portland, Oregon, 43 Front St. 

London, E ng., 9 St. Andrew’ s St., Hol- 
born V iaduct, RK, 

Liverpool 1, Eng, The Temple, Dale St, 

Sydney, N 17 Pitt 8: 





Babcock & Wilcox Water~tube Steam Boilers. 


Adapted tor all Purposes, Safe from 
Explosions, 


673 H. P_in_ use by SINGER MF’G CO., New York; 
i P. by HARRISON HAVEMEYER & CO., Philadel the 
2,880 H. P, by DECASTRO & oe it SUGAR REFIN 
ING CO.., Brookly yn; 4600 H. P.b ERICAN GRAPE 
SUGARCO. \Buffaloz 1,350 H. P. by! hak JESSUP & MOORE 
PAPE ECO. » Wilmington Le _. py RARITAN WOO 
EN MILI 8, "New Jerse: 600 P. by STUMBEAR 
BROS. ME’G CO. , South Wend, ra. and hund: 
in all kinds of business, from 60 H. P. to 2,000 xr each, 

Centennial Exposition Medal awarded this boiler for high. 
est economy and efficiency on test. 

Illustrated Circulars and other desired information 
promptly furnished. 


BABCOCK & WILCOX CO. 
30 Courtlandt Street. New York, 


THE BUFFALO STEEL FOUNDRY, ®¥rFALo, 


PRATT & LETCHWORTH, Proprietors. 


Orders and Correspondence Solicited. 


a v.M. CARPENTER Weg _ 


PAWTUCKET.R. I. 
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MANUFACTURER 


TAPS & DIES 

















